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(RUBINA BILQ1lIS) 
METHODOLOGY: 
The primary sources were consulted in the following libraries. 
1. Central Library - Cum Information Centre, Arid Forest Research 
Institute, Jodhpur. 
2. Central Arid Zone Research Institute, Jodhpur. 
3. Zoological Survey of India, Jodhpur. 
4. Maulana Azad Library, Aligarh Muslim University, Aligarh. 
The Procedures Followed in Preparing the Bibliography is: 
I. The Secondary sources were consulted in Central Library - Cum 
Information Centre, Arid Forest Research Institute, Jodhpur as well 
as Maulana Azad Library, Aligarh Muslim University, Aligarh. 
II. The relevant bibliographical details were noted down 5" x 7" cards 
following the lSI standards. 
III. The primary sources were consulted in Central Library - Cum 
Information Centre, Arid Forest Research Institute, Jodhpur as well 
as Zoological Survey of India, Jodhpur. 
IV. On Completion of the abstract subject headings were assigned 
subject heading are completely co-existensive of the extent 
possible. 
V. The subject were arranged in an alphabetical sequence various 
elements. 
VI. In the end of the three separate alphabetical index were given. 
a) Author index. 
b) Title index. 
IV 
J~T~ODUc:.TJO~ TO BJB'-JOG~APHY 
AIMS AND SCOPE: 
The major aim of the present study is to compile the annotated 
bibliography and significant literature dealing with the "Forest insect 
Pest and their integrated Pest management". 
Although the abstracts taken into account are specifically covering 
only one aspect dealing with forest insects and their integrated pest 
management but exhaustive literature was screened out whil e writing on 
this selective topic. 
I am confident that this work will be of a great use to all those 
who are interested in the field of information and technology dealing with 
forest pests and their management. 
For the sake of convenience, the abstracts so collected and 
compiled are divided into three categories. 
I. Forest Insect Pest. 
II. Gall inducing insects. 
III. Integrated pest management. 
The dissertation is divided into three parts. The part I deals with 
the introduction of the above three aspects. Part II, which is the main 
part of the present study consist of an annotated list of over 225 
abstracts on the subject. 
PART III, however deals with indexes. 
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c) Subject index providing reference to various entries by their 
respective number. 
VII. Alphabetical list of periodicals are given. 
SUBJECT HEADING: 
Attempt has been made to give co-extensive subject heading as 
much as possible. It will facilitate the reader to find out desired articles 
from this bibliography. 
An humble effort ,has been made to follow postulates and 
principles as suggested by Dr. S.R. Ranganathan in the formation of 
subject heading. These are arranged strictly by the princ!ple of 
alphabetical sequence. 
STANDARD FOLLOWED: 
It has been taken strictly to follow the rules and practices of the 
Indian standard for Bibliographical References (IS: 2381-1963) for each 
entry of the bibliography. Thus it gives an unformity for the bibliographic 
references throughout this select bilbliography. This classifed catalogue 
code (CCC) of Dr. S.R. Ranganathan have been followed for choice and 
rendering of authors and headings. 
ARRANGEMENTS: 
The entries in this bibliography are grouped and assigned strictly 
under subject heading alphabetically letter by letter. 
An entry is preceded by subject-heading in capitals. The entry 
begins with Entry Element (i.e. Surname) of the author in capitals, 
followed by Secondary element (i.e. forename) within parenthesis and 
then the title of the article, sub title (if any) after this the title of the 
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periodical, its volume number, issue number, month of publication and 
year of publication after which are given the pages of the articles. 
The item of bibliographical reference for each entry contains the 
following information: 
a) Name(s) of author(s) 
b) Full stop(.) 
c) Title of contribution including substitle, if any 
d) Full stop(.) 
e) Title of the periodical 
f) Full stop(.) 
g) Volume number 
h) Issue number (within bracket) 
i) Semi-colon(;) 
j) Month 
k) ComaL) 
I) Year of publication 
m) Semi-colon(;) 
n) Inclusive pages of article 
0) Full stop(.) 
SPECIMA·N ENTRY: 
COATS (S A ) and MCCOY (C W). Fuller rose beetle Ovipositional 
preference on florida citrus. Journal of Economic Entomology. 83(3); 
June, 1990; p. 860-865. 
EXPLANATION: 
This article is take from Journal of Economic Entomology, which is 
titled "Fuller rose beetle oviposition preference on florida citrus" written 
by 5 A Costs and C W McCoy in the 83 volume of the issue number 3 of 
the June 1990 on the pages 860 to 865 against this entry the serial 
number is given. 
VI 
ABSTRACT: 
The entries in the bibliography contain abstracts giving essential 
information about the articles. Attempts have been made to prepare 
indicative abstract, so that in most of the cases user needs are fulfilled 
with abstract itself. 
INDEX: 
The Third part of the bibliogr~~hy contains author, title and 
subject index in alphabetical sequence. The index guides to the specific 
entry or entries in bibliography. It is hoped that it will be found useful in 
consultation in the bibliography. 
VIl 
~A~T O~E. 
J"trgd~ c;tig" 
FO~tST J~St'T I'tSTS A~D THtJ~ 
J~TtG~ATtD I'tST MA~AGtMt~T WJTH 
tMPHASJS TO GAL.L. FO~MJ~G J~St'TS 
1. INTRODUCTION: 
1.1 WHAT IS A FOREST INSECT: 
QUite simply it is an insect which lives in a forest, in the 
terminology of terrestrial synecology it is a member of a forest 
biocoenosis. The basic idea of the biocoenosis or life community must be 
introd uced at the very outset of a study of forest insect life. A 
biocoenosis is an association of living organisms (plants and animals) 
which are mutually dependant upon each other; their dependence is so 
closely interlocked that a biological balance is produced - a balance 
which is unstable, it is true, but which is self-regulating towards a mean. 
The animals in the forest biocoenosis are dependent on the plants; the 
plants are most directly dependent on the locality but they are dependent 
on the animal-communities. Forest insect, therefore, should not be 
studied as entities apart from the other members of the whole life 
community, nor can an insect species which is a pest, be isolated and be 
fully understood without reference to other species in its association or 
food-chain. 
A forest officer may contend that the only kind of forest insect that 
need concern him is one which causes intolerable damage to the species 
of tree which he wants to grow. Leaving out of account for the moment 
those insects that assail his own person (e.g., biting flies) and those that 
produce revenue (e.g., the lac insect). It is quite a rational attitude for 
the practical forester who is content to practice the methods of his 
predecessors. Under standardised and inflexible conditions of forest 
management he is justified expecting the forest entomologist to analyse 
the problem and present him with its simplified essence. The forest pest 
need not be more than a name or a label for a set of symptoms and an 
appropriate set of remedial measures. But Indian forestry is not static to 
such an extent; it is experimental and progressive and is continually 
producing new conditions under which well-known pests create fresh 
ecological problems and unknown insect spring into prominence as pests. 
Tropical forestry has to built up its own silvicultural science but it will 
not do so by ignoring completely the ecology of insects pests. Silviculture 
under such conditions will be a race between the emergence of new 
insect pests and the discovery of new technique for their control. 
A proper conception of the causes of insect damage in forests 
cannot be obtained without reference to the associates, competitors and 
enemies of an insect pest. To the forester, and particularly the working 
plan officer, dealing with a limited area, the actual details should be of 
more value than the false simplicity of generalizations. It is for them to 
examine the data provided by entomology, select the facts pertinent to 
their local problems and add the missing details, until finally they evolve 
for themselves the generalization appropriate to the case. A forest insect 
pest is a member of a forest biocoenosis. 
1.2 WHAT DOES A FOREST INSECT LIVE ON ? 
The most important characteristic of a forest insect is its food. The 
food of insects ranges between the extremes of a famishing diet like dry 
cellulose and the rich nourishment of warm human blood, and includes 
such unlikely matter as strychnine and opium. 
Food habits can be classified in the following categories according 
to the nature of the food stuff, but the categories transitional rather than 
exclusive and they may occur in combination in the diet of a single 
speCies of insect they form useful descriptive terms. 
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1. Herbivorous: or Phytophagous, i.e., feeding on plants or matters of 
vegetable origin. 
2. Putrivorous: or saprophagous or scavenging, i.e., feeding on 
decaying organic matter and the fungi or moulds associated with 
fermentation and Putrescence. 
3. Carnivorous: or predaceous or parasitic, i.e., feeding on living 
animals or an recently killed animal matter as Predators or parasites. 
4. Omnivorous: or pantophagous, i.e., feeding on all kinds of 
miscellaneous vegetable and animal matter. 
One can classify, the activities of these four groups of forest 
insects according to (a) taxonomic position of the insect, or (b) the part 
of plant (or forest) eaten, or (c) the physiological condition of the plant 
or animal affected (e.g., healthy, diseased, dead). A classification based 
on combination of (b) & (c) gives a more general view of the food habits 
commonly characteristic of the various families and orders of the class 
insecta. The following tabulation is by no means a complete list but 
serves to show that a feeding habit or type of injury to plant or animal is 
not exclusively characteristic of one family or one group but may be 
exhibited by diverse and unrelated groups. 
1. HERBIVOROUS INSECTS PESTS: 
Herbiovorous insects are founds on two types of trees i.e., 
a) Living Tree, 
b) Dead Tree, 
A) Insect Pests Damaging Living Tree: These insects can be 
classified as : 
i) Eaters of buds and flowers; Pollinators. 
ii) Eaters of seeds and fruits. 
iii) Borers: 
a) Shoot - borers. 
b) Stem - borers. 
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c) Collar - borers and Root borers. 
iv) Defoliators. 
a) Leaf-eaters. 
b) Leaf - rollers. 
c) Leaf - miners. 
v) Sap - suckers. 
vi) Soil and Ground - dwellers. 
a) Cockchafer grubs, cutworms etc. 
b) Termites and Ants. 
8) Insect Pests Damaging Dead Tree: 
These insects can be catogorised as: 
i) Borers of Bark or log. 
ii) Borers of converted or Manufacted Timber. 
iii) Powder-Post beetles, 
iv) Termites. 
2) PUTRIVOROUS INSECTS PESTS: These insects can be grouped as 
under: 
i) Insect feeding on decaying vegetable matter. 
ii) Insect feeding on decaying animal matter. 
a) Skin, flesh, bone etc. 
b) Excrement. 
3) CARNIVOROUS INSECTS PESTS: These insects can be grouped as 
under: 
i) Predators. 
ii) Parasites. 
iii) Blood suckers. 
4) OMNIVOROUS INSECTS PESTS: 
The insect under this group can feed on all sort of matter 
irrespective of their composition. 
4 
1.3 FOREST INSECT PESTS: 
The term pest describes those organisms that have a negative 
impact on human survival or well-being, either acting as parasites, 
transmitting pathogens, competing with humans for food, fiber, or other 
useful resources, or just plain annoying them. The term pest, therefore, 
is highly subjective and reflects the human view pOint. A truly objective 
and impartial view may lead to the conclusion that the concept of a pest 
is inappropriate, for all organisms play important roles in the 
development and maintenance of ecological communities. From this view 
point we may even come to the conclusion that only one organism really 
threatens the stability and persistence of living systems on this planet -
that homo sapiens is the real pest. 
Many of the insect species are predaceous or parasitic on other 
insects, while others feed on decaying vegetation. These species may be 
thought of more correctly as allies because they aid in suppressing 
potential pests and in recycling nutrients back to the trees. Thus, the 
first and most obvious criterion for a forest pest is that it feed on a 
commodity that man is interested in utilizing himself and thereby act as a 
direct com petitor. 
Although most serious forest pest problems are the result of 
violent and often unpredictable population changes, we may also find a 
few species that are pests at even low populations levels. As mentioned 
earlier, a sparse insect population may be considered a problem if its 
affects extremely valuable resources, such as ornamental and shade trees 
or plantations and seed orchards, where considerable time and money 
have often been invested. However, there is one other type of insect 
which may become a problem even at low population densities, those 
that transmit pathogenic micro organisms or inject toxic materials into 
their hosts. For example, the smaller European elm bark beetle carries 
the fungus that causes Dutch elm disease, and the balsam woolly adelgid 
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injects salivary toxins into fir trees. We note that both insects are not 
native to North America but were accidentally introduced from Europe. 
Insects may cause economic damage to forest trees and their 
products in many ways, from death of the tree to growth reduction, 
reduced grade of timber, stem deformity, reduced seed production, or 
may have more subtle effects on recreation, wildlife, esthetics, and fire 
hazard. In the remainder of this dissertation we will briefly examine the 
major forest pest problems according to the part of the tree on which the 
insects feed. 
1.3.1 Insects feeding on cones and seeds: 
A number of different groups of insects attack the cones or seeds 
of forest trees. For example, small wasps penetrate the cones and seed 
coat with their long ovipositors and their larve feed within the seed; 
adult cone beetles bore galleries in green cones causing them to abort 
before the seeds have developed, the larvae of cone moths bore through 
the cone and may destroy most of the seeds; leaf-footed bugs penetrate 
the cone with their piercing mouth parts to such the juices from 
individual seeds; flies lay eggs on the conelets and their maggots bore 
through the cone or form galls on cone scales causing the seeds to abort; 
cone weevil larvae bore through scales and seeds, and many other 
species feed incidentally on flowers, cones and seeds. 
1.3.2 Insects feeding on buds, shoots, and twigs: 
Insects that feed on or in buds or growing terminals are known to 
the forester as tip and shoot insects. Buds and growing terminals are 
attacked by many of the same insects that feed on cones; for example, 
cone beetles, coneworms, and weevils also feed on terminals. In 
addition, buds and shoots are attacked by bud moths, aphids, gall midges 
and twig-boring beetles. By for the most serious problems, however, are 
attributable to terminal weevils and shoot moths. The larvae of terminal 
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weevils, such as the notorious white pine weevil (Pissodes strobl), mine 
within the shoots, causing the growing terminals to die. Similarly, larvae 
of shoot moths often kill buds and leaders. These insects usually attack 
the apical terminal of the tree causing irregular stem growth or multiple 
branching when secondary terminals take over dominance. Thus, trees 
which have been subjected to repeated attack by tip and shoot insects 
may have a stunted, bushy appearance, or at least, malformed or forked 
boles, and their value for timber production can be greatly reduced or 
eliminated. On the other hand, a certain amount of shoot damage may 
enhance the value of christmas trees, which are sometimes manually 
pruned to attain the same dense, bushy appearance. 
Damage from tip and shoot insects is usually most severe in 
plantations and in natural regeneration after heavy cutting. Attack on the 
buds and terminals of very young seedlings will often kill them, or so 
stunt their growth that they are over tapped by undersirable plant 
species. Attack on saplings often result in crooked, deformed, or forked 
stems, and this reduces aesthetic values and timber quality. Although 
attack on pole sized and mature trees may be quite common, the impact 
is usually inconsequential because height growth is well advanced and 
bole form already established. Problems from tip and shoot insects are 
therefore usually encountered during forest regeneration and in 
plantations. 
1.3.3. Insects feeding on foliage: 
Foliage - feeding insects are one of the most economically 
important groups of forest pests. In India the most serious defoliating 
insects are the teak defoliater, Eutectona machearalis, Amaltas 
defoliater, Catopsilia crocale, Ailanthus defoliater and deodar defoliater, 
Ectropis deodare. Outbreaks of spruce budworms in North-American 
coniferous forest, gypsy moths in the West have received widespread 
public attention because of the extensive destruction caused to mature 
forests. In Europe, outbreaks of'larch budmoths, pine beauty moths, nun 
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moths, pine loopers and autumnal moths have caused similar damage. As 
is apparent from this list, defoliation is frequently caused by the larvae 
of moths, and occasionally butterflies (Lepidoptera). Lepidopteran larvae 
may feed by browsing on the foliage, or mining inside the leaves or 
needles, and some may produce tent-like shelters and nests. Another 
important group, however, is the sawflies (Hymenoptera) whose larvae 
often feed in colonial groups, on the faliage of conifers and hardwoods. 
In addition leaf beetles (coleoptera), leaf cutting ants (Hymenoptera), 
and scale insects (Homoptera) defoliate forest trees on occasion. 
Leaf-feeding insects attack all ages of forest trees but outbreaks 
are often associated with older stands, overstocked in eastern Canada 
usually occur in dense, mature stands of balsam fir, while Douglas-fir 
tussock moth outbreaks in the west and pine processionary outbreaks in 
Southern France, seem to be more severe on drier sites. Many 
entomologists believe that defoliator outbreaks usually occur in stands 
suffering from physiological stress. 
1.3.4 Insect feedings on trunks: 
A number of insect groups feed on or within the stems of forest 
trees but, of these, the bark beetles (coleoptera, Scolytidae) are by far 
the most destructive. Bark beetle adults bore into the bark of living or 
recently killed trees and lay their eggs in galleries constructed in the 
cambium region. At the same time they introduce pathogenic fungi, 
usually of the genus ceratocystis, which spread through phloem and 
oxygen, blocking the tree's transport systems. The newly attacking adults 
also produce powerful pheromones that, together with resins exuding 
from the tree, attract others of the same species. It is this combined 
attack by many beetles, together with the spread of pathogenic fungi 
that causes the death of all, or part (e.g., top or strip kills) of the tree. 
Because pheromones also concentrate the flying beetle population in an 
area, dead trees often occur in groups. In some species, such, as the 
southern pine beetle, "group kills" may enlarge to cover several hectares. 
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Other scolytid beetles are known as ambrosia beetles because they 
feed exclusively on fungi, bore galleries in the sapwood of recently killed 
trees. The bore holes and the black-staining fungi can cause serious 
degrade to logs in the woods or awaiting processing in lumber yards. 
Logs and dead or dying trees are also degraded by round-headed and 
flatheaded borers (Cerambycidae and Buprestidae). Adults of these 
insects lay their eggs on the bark and the larvae mine in the combium 
and sapwood. Degradation of timber is also caused by wood wasps 
(Hymenoptera, Siricidae), which introduce fungi into the tree that cause 
rapid cellular breakdown. Woodwasps in Australia and New Zealand are a 
problem in exotic pine stands where they attack and kill living trees. 
Insects that feed in the sapwood are obviously a problem in lumber yards 
but they may also cause legal problem when they emerge from the wa I is 
of houses constructed with infested lumber. 
Some bark beetles (Scolytidae) and longhorned beetles 
(Cerambycidae) feed on twigs and terminals of healthy trees before 
attacking the main stem of weakened individuals. During this "maturation 
feeding", trees may be infected with pathogenic fungi or nematodes 
carried by the beetles (e.g., Dutch elm disease transmitted by Scolytus 
bark beetles or pinewood nematodes carried by longhorned beetles of the 
genus Monochamus). Trees weakened by pathogenic infections may then 
serve as a breeding substrate for the beetle vectors. 
1.3.5 Insect feedings on roots: 
The roots of forest trees are fed upon by wireworms, white grubs, 
bark-beatles, round headed and flat headed borers, root weevils (all 
beetles in the order Coleoptera), cutworms (Lepidoptera), carpenter ants 
(Hymenoptera), root aphids (Homoptera), and root maggots (Diptera). In 
general these insects are not a serious problem in established stands that 
have well developed and extensive root systems. However, they may 
provide entry for root-decaying fungi. In nurseries and newly stocked 
plantations, on the other hand, root insects can cause severe problems 
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because roots are small and fragile. This problem is intensified when soil 
cultivation or site preparation removes the other vegetation on the site. 
With most of their food destroyed, root insects are then forced to feed 
on the roots of the planted stock. 
One of the most severe problems of reforestation in eastern north 
America and Northern Europe is due to root collar weevils (coleoptera), 
which breed in the stumps of freshly cut trees. 
In this dissertation we have looked at the various types of pests 
encountered by the forest manager, albeit superfically. 
1.4 PLANT GALLS AND BIOECOLOGY OF GALL FORMING 
INSECTS: 
Initiation and exploitation of plant tissues leading to the formation 
of plant galls by insects is considered as highly developed form 
Phytophagy. Galls are better known than the organisms that produce 
them. Nearly everyone is familiar with plant deformities produced by 
insects and mites. The formation of galls was probably the first insect 
habit to be observed by man, although for a long time he was unaware 
that most of them were produced by living organisms. The nature of gall 
formation was not discovered under comparatively recent times, though 
diverse views and currently available. 
Marcellus Malphighi, a physician and botanist to Pope Innocent II, 
published in 1665 a 28 pages treatise entitled "De Gallis" where in gall is 
defined as "an abnormal growth of plant caused by another organism". 
There is, however, no current widely accepted definition. Recently 
several articles have discussed the different definitions of the term "gall" 
(Stubbs, 1987; Spooner, 1990; Redfern, 1992) and it is not appropriate 
to rehearse here all the argument for and against different definitions. It 
is, generally, accepted view that the gall formation or cecidogenis is a 
complex phenomenon involving the recanalisation of plant development 
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and such growth activities result in the insects becoming partially or 
completely enclosed, so that the gall insect grow, mature and reproduce 
within the abnormal tissues of plants. 
The great majority of plant galls are produced by insects, mites and 
nematodes. Probably, Felt (1917) was the first who listed 1,440 North-
American species, including the mites (Eriophyidae). The distribution of 
different insect groups was as follows: 162 spp., of mites (Eriophyidae); 
12 app., of Coleoptera; 17 spp., of Lepidoptera; 60 spp., of Homoptera; 
701 spp., of Diptera., and 488 spp., of Hymenoptera. His figures in 1940 
are slightly different but the total approximately remained the same 
where in 444 species of cynipid wasps under order Hymenoptera and 682 
species of cecidomyiid midges under order Diptera were specifically 
included. 177 species of gall making thrips are known to induce gall in 
Acacia's and other thorny species from Asia and the Dutch East Indies. In 
recent days, several groups of insects are recognised gall makers, and 
among the more dominant groups are the hymenoptera including the gall 
wasps (Chalcids and Cynipids); the Cecidomyiids or gall midges and the 
occassional gall formers such as agromyizids , trypetids and anthomyiids; 
Homoptera including the aphids, aleurodids, coccids and Psyllids and the 
Thysanoptera or thrips, besides the acarines or the eriophyid mites. Many 
gall forming coleoptera (curculionids and chrysomelids) and Lepidoptera 
are also known (Mani, 1964; Ananthatrishnan, 1984 and Williams, 1994). 
In addition, during the recent past, shorthouse and Rohfrisch (1992) 
listed nine group viz., viruses, bacteria, mycoplasma, actinomycete, fungi 
(16 orders), angiosperms, protozoa, Rotifera and Nematoda as the 
principle groups of gall causing organisms. Updated reviews on gall 
forming insects (including several more insect groups) have been 
published on a world-wide scale by Dreger-Jauffret and Shorthouse 
(1992). 
Insects and mites are the chief causative agents for inducing stem, 
rachis, leaf and inflorescence galls in Prosopis Cineraria. Normally the 
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Prosopis stem is slender and its leaf is flat. The gall makers change the 
stem of the P. cineraria into several woody knots; its leaf containing 
several pimpled blistered structures and its inflorescence into irregular, 
rough and solid mass of tissues. Many more examples are available from 
the different groups of gall forming insects indicating insects and plant -
interactions (William, 1994). However, the evaluation of plant gall maker 
interaction is complicated by the fact that galls are phenotypic entities 
that develop under the influence of both plant and insect genotypes. 
From the plants perspective, the gall is a developmental abnormality 
included by biotic stimulus i.e., the insects and the mites. 
In general there are only two types of gall viz., open and closed 
(Frost, 1994) with the following structural forms (I) fiz gall, (ii) fold and 
roll galls (iii) krebs galls, (iv) covering galls, (v) Pouch gall, (vi) 
Iysenchyme galls and (vii) Mark gall (Mani, 1964). The open galls are 
produced by houstellate forms: Aphids, Psyllids, Coccids and Mites where 
as closed galls are induced by the larvae of mandibulate insects: 
Coleoptera, Lepidoptera, Diptera and Hymenoptera. In P. cineraria, rachis 
and stem galls caused by contarinia prosopidis Mani (Cecidomyiidae: 
Diptera), and Eurytoma Settitibia Gahan (Eurytomidae: Hymenoptera) 
respectively represent typical example of closed galls where as leaf and 
inflorescence galls, induce by a mite, Eriophyes Prosopidis (Eriophyidae : 
Acarina), present an example of open galls. 
1.4.1 OPEN GALLS: 
I. Leaf and inflorescene gall mite, Eriophyes Prosopidis Saxena: 
Phytophagous mites have for long escaped detection because of 
their minute size, despite their occurrence well over centuries. 
Phytophagous mites damage agricultural, ornamental, floricultural and 
forestry plant species and even some are known to transmit viral disease 
and also to induce galls. The nature of symptoms that mites induce on 
host plants is also diversified and varied because no other group of 
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parasitic organisms can compete with them in this regard. Gall formation 
by mites was first noticed by Reamur in 1737; who emphasised that 
'worm like' organisms were responsible for galling. Nearly a hundred 
years later, Turpin (1833) re-examined these linden galls and reported 
Sarcoptes gallarum tiliae Tur., as one of the gall makers. However, Duges 
(1834) believed that the adult mites in the galls to be the larvae and 
assumed that the adult insects laid their eggs within the galls and then 
escaped through the aperature. These larvae were described as 
organisms with two pairs of seven segmented legs; reconsidering their 
larval status, Siebold (1850) named them as Eriophyes and sugge~ted 
that they propagated asexually. Later observations of Scheuten (1857) 
and Landois (1864) supported the belief that these worm like organisms 
were mites. Cates and Mossalonga (1893) gave descriptions on several 
new species of Eriophyes from the territory of Italy. An important 
monumental work stimulating ceciodological studied in all European 
countries and also in North America was the edition of two volumes 
comprehensive book of Houard (1908-1909) with the keys of 
determination of galls caused by cecidozones. Nalepa (1911) in his 
comprehensive book expressed to the descriptions of new eriophyid 
species and sub-species in relation to their host plants and follows: (1) 
Gal/s, which are similar in the structure and colour on not related host 
plant species, are caused by various species of eriophyid mites, (2) Galls, 
which are similar in the structure and occur on closely related host plant 
species are caused by the same species of eriophyid mites, (3) Galls, 
which are different in the structure and occur on the same host plant 
species, are caused by various species of eriophyid mites and (4) Galls, 
which are different in the structure and occur on not related host plant 
species and genera, are caused by various species of Eriophyid mites. 
Davis et al., (1982) published a review on gall caused by eriophid mites 
of the world. Two species of Eriophyid mites viz., E. emarginatae and E. 
Similis induce leaf galls in plum and prunus spinosa in Yougoslavia 
(Petanovic and Dobrivojevic, 1987). Schliesske (1988) recorded E. 
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guerreronis, to induce deformities in flower and fruits of Cocos nucifera. 
Biology of E.Cymbopogonis which causes leaf galls on Citronella has been 
studied by Naidu and Channabasavanna (1989) where as leaf galls on 
Dalbergia sisso induced by Eriophyes sp., has been reported by Rawat 
and Bisht (1991) from Garwhal region. A comprehensive account of 
eriophied mite is brought together in books edited by Ananthakrishnan 
(1984) and shorthouse and Rohfritsch (1992). 
In addition, the informations on the bioecology of gall inducing 
eriophyid mites are available through works done by several earlier 
workers (Felt, 1940; Putman, 1940; Keifer, 1952; Mani, 1959, 1964, 
1973; Aliena and Wadud, 1963; Channabasavanna, 1966; Thomsen and 
Keifer, 1976; Westphal, 1977; Ananthakrishnan, 1984; Vaneckova-
Skuhrava, 1996). 
Several studies have provided evidences to show that eriophyid 
mites undergo seasonal changes in abundance (Bindra and Bakhetia, 
1969; Skrzypezynska, 1983; Gong et al., 1988). Eriophyes population is 
regulated both by biotic and abiotic factors. Quality and quantity of food 
is also important factors responsible for seasonal fluctuations in mites 
population (Joshi et aI., 1992), Grwal (1992) reported that the gall 
forming mites can multiply to a staggering number in absence of natural 
regulating factors. According to him, the period of year with lesser gap 
between minimum and maximum temperatures were most conductive to 
the population growth of mites. Incidence of gall forming mites belonging 
to the family eriophyidae have been reported by Joshi et al., (1994). The 
population fluctuations of E. cernuus on Ziziphus mauritiana and Aceria 
Pongamiae channa, on Pongamia glabra was assessed in Varanasi and 
Delhi region respectively. According to them, the percentage of gall 
bearing leaves was much less in the hottest months in both the cases of 
mites. Koricheva et aI., (1996) suggested that during the season when 
most leaves mature, the mites may depend entirely on the few new 
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leaves available, especially during the off season which have a major 
effect on their seasonal variation. 
1.4.2 CLOSE GALLS: 
I. Rachis gall midge, Contarinia Prosopidis Mani: 
Galls midge are small fragile flies, usually unnoticed except by the 
specialist but their role in various ways make them much more important 
than their appearance. Toxonomically, gall midge belong to the class: 
Insecta; the order: Diptera; the suborder: Nematocera; the superfamily: 
Mycetophiloidea; and to the family: Cecidomyiidae. 
First gall midge species was described by the famous Swedish 
naturalist Linne, under the name Tipula juniperina (now Oligotrophus 
juniperinus) in the tenth edition of "Systema - Naturae" in 1758. Kieffer's 
(1913) described all gall midges under "family Cecidomyiidae" in Genera 
Insectorum and Rubsaamen - Hedick's" (1926-1939). He published this 
work after the death of Rubsaamen, on the basis of Rubsaamen's 
material entitled "Die Zoocedidien, durch Tiere erzeugte Pflanzengallen 
Deutschlands und ihre Bewohner". 
In India, the real studies on Cecidogenous insects began in 1920's 
with the papers of Ramachandra Rao. Mani, working since 1926, has had 
a great impact on the gall research not only in India but also through out 
the world. He founded a Cecidological School in India, where many 
scientific workers studied on various problems of Cecidology. 
The study of Dio-ecology of cecidomyiid flies (gall midges) is rather 
difficult because in most of the known cases the Larval instars live within 
galls. Very little is known about the bionomics and reproductive 
behaviour of contarina species. Specific mentions have been projected on 
the contributions made by Barnes (1913) on various species of gall 
form ing cecidomyiids with particular reference to some species belongi ng 
to the genus contarinia such as C. merceri, C. tritici. Emergence pattern 
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of adult gall midges of contarinia species have been reported by Barnes 
(1946, 1948) where as reproductive behaviour of C. oregonesis and other 
cecidomyiids have been studied by Barnes (1951, 1956). The 
Phytophagous gall midges include those whose larvae feed on the plant 
tissues. These larvae live in or on the various organs of many tree 
species where they feed by sucking the sap from the plant tissues. 
Though, they may feed with out causing galls but most of the Contarinia 
species are responsible for the development of abnormal plant growths, 
or galls. Members of cecidomyiidae have been reported to induce a 
variety of galls on leaves, flowers, stems, rachis and on different parts of 
plants (condrashoff, 1962; Coutin, 1964; Passlow, 1965; Summers, 1975; 
Takafuji, 1976; Takushisa, 1979). The Phytophagous gall midges also 
include the inquilinous species. 
Mani's (1948, 1959) monumental work on the toxonomy of gall 
midges with particular reference to Contarinia spp., includes scattered 
notes on the bio-ecology of C. andropoginis Felt., C. Caudata Felt., C. 
dalbergiae Mani, C. Pulcherrima Kieff., etc. Harris (1961) has 
investigated the effect of moisture on sorghum midge, contarinia 
Sorghicola. Biological studies of gall midges affecting mango and fig 
inflorescences have been made by Prasad (1966, 1980). N ijveldt (1969) 
studied the bioecology of important species of gall midges in order to 
investigate the extent of damage caused by them. Jotwan i et aI., (1972) 
and Houseweart and Brewer (1972) have studied the population dynamics 
of sorghum gall midge, Contarinia Sorghicola. Tokushisa et aI., (1979) 
has worked out the behavioural studies during the immature stages of C. 
inouyeri Mani. Pheromonal response of many species of gall midges has 
been described by Prokopy (1981). Gangwar and Prasad (1984) have 
given an account on the biological aspects of C. dalbergiae Mani. Flower 
heads and seeds of various species of Asteraceae have been reported to 
be heavily infested by many species viz., C. hypochoerides (Rubs)., c. 
tanacete (Rubs), C. chrysanthemi (Rubs) and C. dipsacearum (Rubs) 
(Skuhrava et aI., 1984). 
16 
Rachis gall midge, contarinia Prosopidis Mani of P. Cineraria is one 
of the most destructive pest throughout arid and semi-arid areas. Mani 
(1973) reported Lobopteromyia Prosopdis to form fusiform galls on P. 
juliflora where as Kant and Romani (1990) and Parihar (1993, 1994) have 
reported C. Prosopidis to form fusiform and globose galls on the rachis of 
P. Cineraria. 
Since last several years moderate to severe infestations on P. 
Cineraria drawn attention to work out the bionomical aspects of C. 
Prosopidis as nothing is known about its biology and population 
dynamics. Hence, in the present investigations, attempts have been made 
to study the life history, mating behaviour, ovopositional activity and 
seasonal variation in population. Observations were also recorded to 
investigate the response of C. Prosopidis to the sex-Pheromone in the 
laboratory conditions. 
II. Stem gall chalcid, Eurytoma Settitibia Gahan: 
Most of the gall wasps, belonging to the families, Eurytomidae and 
Cynipidae, are placed with other families in order Hymenoptera. The 
eurytomidae is a morphologically conservative family, but includes 
species of very diverse habits. The larva of genus Eurytoma has an 
interesting habits of its partly being parasitic on gall inducing insects and 
partly feeding on gall issues whereas another species, E. Curta walk, is 
parasitic on the larval stages of gall forming trypetid, Euritibia jaceana 
Her., in England (Varley, 1937). Many species of Eurytoma are 
exoparasitic on the larvae of gall making trypetid flies (clausen, 1940). 
As in case of many species of Eurytoma, Eurytoma bugbeei Grissel has 
also been reported to work in both the capacities, as parasite of 
Disholcaspis larva and as gall inducer (Griseel, 1973). Many are true 
herbivores, many are parasitoids, and some other are parasitic in their 
early larval instars and herbivores in later ones (Zerova, 1976). 
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Genus Eurytoma belongs to the family Eurytomidae which 
comprises more than 75 genera and about 1070 species throughout the 
world (Burks, 1971). Narendran (1973, 1989) classified eurytomid 
parasitic wasps into eight subfamilies where as Subba Rao (1978) 
considered Eurytomidae to be divided into only two subfamilies. Noyes 
(1990) estimated that 1200 species of Eurytomidae have so far been 
described world wide under 79 genera. Members of the genus Eurytoma 
are known for its Phytophagous during their larval stages, usually, in 
Leguminous trees to which they show high levels of specificity 
(Nikolskaya, 1952; Claridge, 1961; Peck, 1963; Soucek, 1964; Zerova, 
1978). Washburn and cornel (1979) has reported that larva of Eurytoma 
species cannibalize the other siblings if more than one larva occurs in a 
single larval chamber. He also emphasised that two species of Eurytoma 
viz., E. studiosa and E. auriceps are polyphagous in nature. Most species 
of Eurytoma live during their larval stages in the developing galls of their 
hosts. Of the gall forming species of Eurytoma and Tetramesa spp., most 
of the species cause stunting and distortion of growth. In some, the gall 
contain a single chamber occupied by only one larva where as in others, 
the galls include a sequence of several successive larval chambers, each 
occupied by a single Eurytoma larva (Sachhan and Pal, 1972). Such a 
species is Eurytoma Settitibia Gahan, known as the stem gall forming 
chalcid of P. ceneraria in arid and semi-arid area of India. 
Though, the biology of gall forming species has been studied in the 
past by a few workers (Askew, 1961; Krombein et aI., 1979 and Brooks 
and Shorthouse, 1997) but the biological aspects of E. Settitibia have not 
been worked out as yet. Hence, an attempt has been made to study the 
biology, population ecology and seasonal fluctuations in the populations 
of this pest. 
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1.5 INTEGRATED PEST MANAGEMENT (IPM): 
Despite large increases in agricultural production over the past 50 
years, our search for food remains important as escalating demand are 
placed on the earth's resources. It has been estimated that the world's 
population will increase from the present level of 5.5 billion to between 9 
and 15 billion by the middle of the next century. The demand for food 
over the next few decades will rise two to four times of anticipated 
increases in population and living standards occur. There is very limited 
scope left for increasing food production through horizontal enlargement 
in the agricultural land but through vertical expansion only primarily due 
to populations increase and land requirement for other than feed on or 
compete with food plants. Food plants of the world are damaged by 
100,000 microbial pathogens (like fungi, viruses, bacteria and other 
micro organisms), 10,000 species of insects, 1000 species of nematodes 
and 30,000 species of weeds. 
It is essential for humans to take action to limit the destruction to 
food crops by pest so as to protect the security of the world food supply. 
Infect, any progress in agricultural production can be made only if 
measures aiming at an expansion and intensification of agricultural 
production are simultaneously supported by an adequate system of 
integrated crop protection and pesticide management. 
Si nce ages, mecha nical barriers, crop rotation, remova I of affected 
plants and crop residue, burning or burying crop residue and eliminating 
plants harbouring pests provided some control of insects and plant 
diseases. Tools now used to control plant pests include genetic resistance 
to pests in plant, safe and judicious use of pesticides, quarantines and 
regulatory controls, biological control biotechnological approaches and a 
wide diversity of cultural practices. Pesticides are basically poisons and 
help or harm us depending on whether they are used properly or 
improperly. 
19 
1.5.1 Definitions: 
In view of environmental and health concerns, a determined effort 
was made to reduce and rationalize the use of pesticides and to manage 
pests more effectively which led to the emergence of a new discipline 
called IPM. In the classical version of IPM, a pesticide is applied only 
when insect populations reach a level that would lead to economic losses 
in the crop. In other words classical IPM concentrates on reducing the 
destructiveness of pests primarily by reducing their numbers with 
pesticides. IPM has been defined by the panel of experts on Integrated 
Pest Management, Rome, as "A pest management system that, in the 
context of the associated environment and the population 
dynamics of the pest species, utilises all suitable techniques and 
methods in as a compatible manner as possible and maintains the 
pest population at levels below those causing economic injury". 
IPM in the broad sense has been defined as 
"The optimization of pest control in an econom ica lIy and 
ecologically sound manner, accomplished by the coordinated use 
of multiple tactics to assure stable crop production and to 
maintain pest damage below the economic injury level while 
minimizing hazards to humans, animals, plants and the 
environment". The basic concern of IPM is with designing and 
implementing pest management practices that meet the goals of farmers, 
consumers and government in reducing pest losses. 
1.5.2 Component of IPM: 
Some pest management practices have a preventive character; 
other, a curative effect. Therefore, one need to learn the advantages and 
disadvantages of all components which might be applied in an IPM 
system in order to make an appropriate chace. 
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1.5.2.1: Cultural Control: 
Historically, cultural practices have been the most important 
method for controlling pest and preventing crop losses cultural and crop 
management practices provide means to manipulate the environment to 
make it less favourable for pests, whilst maintaining the best possible 
conditions for high productivity, thereby achieving economic control of 
pest or reducing their rate of increase and damage. Although cultural 
control is often associated only with mechanical operations, such as 
tillage or burning, it involves many aspects of crop and soil management, 
including crop rotation, time of planting and harvesting, trap cropping 
system diversification. 
1.5.2.1.1: Crop rotation and intercropping: 
Crop rotation and following systems offer numerous advantages in 
soil structure, fertility and erosion management, as well as aiding in 
control of various pest species. The principle of rotating cropping pattern 
is to interrupt the specific relationship between pest and host plants 
which favours or limits the development of these damaging organisms. 
Crop rotation for pest management consists of a planting pattern 
alternating susceptible and non susceptible crops. This approach is most 
useful for fairly immobile, soil dwelling pest species such as rootworms, 
and also those pests with a restricted host range or a life cycle of one 
year or more such as wire wors. In cotton, rotation sequences of crops 
such as cotton / sorghum / cotton, cotton / gain / cotton aid in reducing 
propagules of soil pathogens. 
The growing of two or more crops on the same plot or field is a 
common practice in subsistence farming of many tropical countries. The 
mixed planting of food crops, vegetables and fruit trees often provides 
relatively high yields owing to the optimum use of soil, nutrients, water, 
space a nd other factors. 
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1.5.2.1.2: Planting and harvesting dates: 
One of the oldest method used to avoid excessive damage is 
manipulation of planting and harvesting dates. Planting at the optimum 
time for rapid seed germination and seedling growth is important to avoid 
conditions that will tend to delay crop development at any stage. Planting 
before or after certain dates can disrupt a synchronised crop-pest 
association and enable the plant to escape damage from pests during a 
susceptible growth stage. Careful selection of planting dates makes ir: 
possible to avoid the egg-laying period of a particular insect, and allow 
young plants to establish a tolerant stage before the attack occurs. This 
practice allows a shorter period of susceptibility during which the insec: 
may attack; the crop may reach a mature stage before a certain pest 
becomes abundant. Many cotton insect pests, especially those that attack 
fruit, cause greater damage during later parts of the growing season. 
1.5.2.1.3: Solarization and Phytosanitation: 
Covering the soils with plastic sheets for the purpose of raising 
temperature and thereby killing noxious soil organisms is called 
Solarization. Mulching with vegetative matter or polythene film (plastic 
plays a important role in reducing evaporation of soil, humidity, 
furthering humification processes and beneficial soil organisms and ir' 
suppressing weed growth. 
Phytosanitation includes measures aimed at the removal anc 
destruction of infected plant material as the potential source from whicr 
the pest or disease could spread collecting or buring crop debris and 
stubble from the field removes many diapausing larvae, eggs and 
pathogens. Eradication of weeds deprives many noxious organism of their 
intermediate hosts, and rodents of food and shelter. Further more, 
cleaning and disinfecting planting tools and machines, containers and 
soil, are necessary measures to prevent the spreading pathogens, 
nematodes and weeds. 
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1.5.2.2: Quarantine and Regulatory Control: 
The introduction of new pests and diseases from sources of 
infestation within or outside a country of often caused by the movement 
to people, commodities and equipment carrying the contaminant. 
Quarantine and contaminant law or regulations and other legislations 
have been enacted and forced in many countries to help overcome this 
problem. Plants and plant products to be imported into a country must be 
free from pests and diseases, and plants with the potential of becoming 
weeds must be strictly prohibited. Governments are responsible for 
overseeing such regulatory control programmes which include 
eradication, containment and suppression. 
The plant quarantine regulations the world over aim at enforcing 
legal provisions on the movement of plants / plant materials between 
countries and between states within the country, to check the infiltration 
/ spread of exotic pests / diseases. The International Conference on 
Phytopathology held in Rome in 1914 recommended several quarantine 
measures to preclude the spread of pests and diseases across national 
boundaries. 
1.5.2.3: Biological Control: 
One of the most successful, non-chemical approaches to pest 
management is that of biological control which indicates the use of 
control agents in which the active principle is living organisms or virus 
for regulating the incidence of pests or pathogens. Biological control 
envisages use of parasites (specific natural enemies), predators (non-
specific natural enemies), the sterile male method, micro-organisms and 
sex attractants. Numerous organisms exist in nature that feed upon or 
infect insect pests, pathogens, and weeds. Collectively those organisms 
provide a significant level of 'natural control', in many cases preventing 
many insect species from ever reaching the status of pests. The 
importance of natural control is demonstrated when natural enemy 
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populations are destroyed by insecticides and a previously unimportant 
insect suddenly escapes from natural control and becomes a major pest. 
Biological control is defined as applied natural control wherein man 
intervens to improve the efficacy of natural enemies including parasites, 
predators, and pathogens of pest species by introduction, conservation or 
augmentation to maintain pest population below economically injurious 
levels. Some natural enemies become permanent established viz., 
Cossava mealybug is controlled for a long term by inoculative 
introductions of the few wasps E. lopez. The inoculative method of 
biological control is most successful in perennial crops, orchards and 
forests or those which are practically always available in the field such as 
cassava and ratoon sugarcane. 
Recent researchers using entomogenous nematodes in the genera 
steinernema (Neoplectana) and Heterorhabditis have shown promise for 
control of several insect pests, particularly those living in the soil. 
Romanomermis spp. are effective against insects of the order Diptera 
(flies, gall midges, leaf miners) and Neoplectana spp. against caterpillars 
of the order Lepidoptera and termites. 
Biological control by means of el1tomopathogens and other 
microbial pest control agents involves the application of micro-organisms 
onto the crop for ingestion by insect pests or directly on to the noxious 
insects, fungus or weed with the objective of destroying them. These 
biocontrol agents include bacteria, protozoa, fungi, viruses and 
nematodes. Although these microbials probably play a role in pest 
control. 
Biological control of plant pathogens seeks a solution in terms of 
restoring and maintaining the biological balance within the ecosystem 
and must be considered part of modern agriculture. Biological control 
offers a powerful means to improv~ the health and hence the productivity 
of plants by suppression or destruction of pathogens inoculum, protection 
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of plants against infection, or increasing the ability of plants to resist 
pathogens. 
1.5.2.4: Host-Plant resistance and biotechnology: 
Crop breeding and selection has been an important element in the 
evaluation of agriculture since pre-historic times. The choice of cultivar 
probably is the single most important management decision the grower 
makes in an integrated crop management system. The cultivar sets the 
framework for the level of susceptibility to pests, the tactics applied to 
manage the crop and production costs. Resistant cultivars provide the 
cornerstone for a successful rPM system. Resistant cultivars even, those 
with low to moderate levels of resistance, are highly compatible with all 
other control tactics; they contribute stability and offer advantage to 
rPM. Resistance may either be a contributing factor or the primary means 
for controlling pests. Genetic resistance is most likely to be used in 
relations to other pest control measures, which include cultural, 
biological and chemical approaches. Genetic resistance is recognised as 
the most effective, economical and reliable means of maintaining healthy 
plants and reducing crop losses. 
Development and use of pest resistant varieties has had a 
tremendous impact on global agricultural production. Recent advances in 
genetic engineering (Biotechnology) have raised hopes of greatly 
accelerating classical crop breeding efforts, as well as incorporating new 
resistance mechanism. Particular significance to pest management is the 
ability of genetic engineering to overcome the narrow toxomic 
restrictions on the sources of genes that can be transferred to a given 
crop. Genetically engineered pest resistance in crops could offer powerful 
economic and environmental incentives for large scale adoption by 
growers. 
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1.5.2.5: Pesticides: 
These control agents have been, are now and will continue to be, 
in the foreseeable future basic tools in pest management. They provide a 
dependable, rapid, effective and economical means of controlling whole 
complexes of crop pest. Pesticides are applied either as a preventive 
treatment to protect crops or stored products against infection but 
diseases or infestation by animal pests, or as a curative treatment to 
destroy or limit population development of noxious organisms. The 
proper, restrained and further refined use of pesticides must be a major 
objective of any integrated pest management strategy in order to delay 
resistance and to avoid harmful interactions with biological control 
agents and the environment. Insecticides which have a specific or 
systemic action and a short residual activity, or which are stomach 
instead of contact pOisons, are less harmful to natural enemies. 
1.6 STATUS AND IMPACT OF IPM IN INDIA: 
rPM programmes are being led by the Directorate of Plant 
Protection, Quarantine & Storage, Government of India, Ministry of 
Agriculture for the development activities, Indian Council of Agricultural 
Research and State Agriculture Universities for research, education and 
training activities and State Departments of Agriculture for extension 
work. Based on the experiences gained through biocontrol programme 
during Vth and VIth plans, survey and surveillance of insect pests, 
diseases weeds and natural enemies during VIth and VIIth plan, and IPM 
demonstrations at farmer's field during Vith plan, IPM was adopted as 
core of plant protection activities during VIIth plan. During VIIIth plan 
(1992-93 to 1996-97) , IPM gained a momentum and attained the status 
of social movement under the ambit of total crop production programme, 
particularly with the help of externally aided projects sponsored by FAD, 
ADB and UNDP and also by huge domestic plan allocation to the tune of 
45 crore. 
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Since, 1993 much emphasis is being given to human resource 
development in IPM technology through rigorous field oriented training of 
state extension functionaries and farmers. Training programmes envisage 
their tier approach comprising of (i) residential training to master 
trainers through season long training (SLT), (ii) training of agriculture 
extension officers (AEOs) and farmers through establishment of farmer's 
field schools (FFSs) and (iii) popularisation of IPM practices among the 
farmers through conduct of IPM demonstrations. During 1994-95 and 
1995-96, Seventeen SLTs were conducted where in 567 master trainers 
were trained in IPM of cotton, rice, vegetables, oilseeds and pulses all 
over the country. Apart from this, 2592 FFSs were established where in 
12,245 AEOs and 77,556 farmers were trained in IPM technology 
including agro-ecosystem analysis. During 1996-97, 8 SLTs have been 
proposed to train 320 master trainer, and 2100 FFSs to train 10,500 AEOs 
and 63,000 farmers. Working group for agriculture (inputs pesticides) for 
Ixth plan in principle has recommended for giving major emphasis to IPM 
under crop production programme for the safety of human and 
environmental health as well as to restore bio-diversity and to reduce 
cost of cultivation. 
1.7 NEW CHALLENGES AND FUTURE PROSPECTS: 
The Future Prospect and challenges of IPM are: 
i) Emphasis should be placed on the development of pesticides that 
are active at lower doses, more specific for the target organism, 
less toxic to the user, consumer, wildlife, biocontrol agents and 
less persistent in the environment. Continued improvements are 
needed in pesticide application technology and in methods to 
manage or prevent pesticide resistance in pests. 
ii) Research must continue on genetic approaches to pest resistance 
in plants which is faciliated by preserving land races having better 
resistance gene pool as source of resistance and biotechnology 
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comprising of recombinant DNA technology. These techniques 
result in transgenic plants with resistance to viruses, insects and 
herbicides. Several fungal diseases, like wheat rust, barley 
powdery mildew, and late blight of potato have been controlled by 
introducing resistant varieties breed through traditional breeding 
programme. 
iii) Biological control is an emerging technology to control pests, 
diseases and weeds. Genetic engineering will play a vital role in 
production of transgenic bio-control agents having high biocontrol 
potential and ecological acceptability. 
iv) In implementing classical IPM or comprehensive IPM, improved 
methods for integrating information will be required. Pesticides 
must be integrated with other pest control technologies including 
genetic resistance of plants, cultural practices, biological control 
and biotechnology. Technologies for the control of one group of 
pest must be integrate pest management with crop production. 
Integration of IPM must be done in the context of agro-ecosystem 
management. 
v) IPM and other forms of pest management were built on the pre-
existing research base. The challenge before us is to develop new 
SCience, new technology, new management skills, and new 
concepts of integration in order to control plant pests, protect our 
environment and provide a continuos supply of safe and nutritious 
food in abundance for a rapidly expending world population. 
Conclusion: 
The study reveals that different groups of insects attack the cones 
or seeds of forest trees. For example, adult cone beetles bore galleries in 
green cones causing them to abort before the seeds have developed. In 
addition, buds and shoots are attacked by bud moths, aphids gall midges 
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and twig-boring beetles. The most serious defoliating insects are the teak 
defoliater, Amaltas defoliater etc. Trees may be infected with pathogenic 
fungi carried by the beetles. For example, Dutch elm disease transmitted 
by Scolytus bark beetles or pine wood nematodes carried by longhorned 
beetles of the genus Monochamus. 
The mechanical barriers crop rotation, removal of affected plants 
and crop residue, burning or burying crop residue and eliminating plants 
harbouring pests provided some control of insects and plant disease. 
Some tools are now used to control plant pests includes genetic 
resistance to pests in plant, safe and judicious use of pesticides, 
quarantines and regulatory controls, biological control, cultural control, 
chemical control etc. 
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GRASSHOPPERS. 
1. PARAJULEE (MN), SLOSSER (JE), MONTANDON (R), 
DOWHOWER (SL) and PINCHAK (WE). Rangeland grasshoppers 
associated with mesquite and juniper habitals in the Texas rolling 
plains. Environmental Entomology. 26(3), 1997; p.528-536. 
The denSity, species composition and spatial distribution of 
grasshoppers, biomass and species composition of herbaceous 
plants in rangeland habitats, honey mesquite and red berry Juniper 
were quantified in the Texas Rolling Plains in 1992 and 1993. 
Grasshopper density was significantly greater in the mesquite 
habitat than in the juniber habitat for both years, with an average 
of 6.38 and 5.50 grasshoppers / m2 in the mesquite habitat and 
0.86 and 0.33 grasshoppers / m2 in the Juniper habitat in 1992 and 
1993, respectively. Grasshopper species composition varied with 
sampling year and with habitat, with significantly greater species 
diversity in the mesquite habitat compared with that in the juniper 
habitat. Ageneotettix deorum and s. admirabilis, comprised wSO% 
of the adult grasshopper collected. Analysis of dispersion showed 
that the grasshoppers exhibit a random spatial pattern in both 
habitats. 
-------------, -------------, -------------, SCHISTOCERCA SHOSHONE. 
2. SWORD (GA) and CHAPMAN (RF). Monophagy in a polyphagous 
grasshopper, Schistocera Shoshone. Entomologia - Experimentalis-et-
Applicat. 73(3), 1994; p.255-264. 
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The feeding behaviour of different populations of Schistocerca 
shoshone was investigated in the South Western USA. Insects from 3 
riparian populations, with a broad spectrum of plants available, 
tended to eat plants roughly in relation to their availability, except 
that broad-leaved herbaceous plants were avoided. Insects from a 
desert population in a plantation of Simmondsia fed exclusively on 
that plant, as did those from a population in the Tucson mountains, 
despite the availability of a range of other plants. Insects from a 3rd 
desert population fed mainly on Prosopis, the dominant woody plant. 
The insects from the Tucson mountains readily accepted Simmondsia, 
and less readily accepted prosopis. Three other common woody 
plants from the habitat were generally rejected without feeding. 
Insects from the 3rd desert population generally accepted both 
Simmondsia and Prosopis. 
----------, -----------, ADELGIDAE, ADELGES ABIETIS. 
3. FIDGEN (JG), TEERlING {CR} and MCKINNON {Ml}. Intra and 
inter-crown distribution of the eastern spruce gall Adelgid, Adelges 
Abietis (L.), on young white Spruce. Canadian Entomologist. 126(5); 
Sep,> 1994; p.ll05-1110. 
Intra and inter-crown distribution of eastern spurce gall adelgid, 
Adeiges abietis, on young white spurce, Picea glauca, was studied at 
three sites in New Brunswick, Canada with in a branch, the majority 
of galls were found on lateral shoots. Similar distributions of galls 
within trees were observed regardless of whether 20 or 30 lateral 
shoots or all shoots on a branch were sampled. The gall densities 
were highest on mid-crown branches of open-grown trees 1-4m tall 
and were not influenced by cardinal direction. Inter tree distribution 
of A. abietis galls distributions were strongly clumped within trees. 
Inter-tree distribution of A. abietis galls differed significantly from a 
poisson but not a negative binomial distribution, indicating a high 
degree of aggregation among trees. Therefore, a stratified random 
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sampling plan using 20 lateral shoots of a' mid monitoring A. abietis 
populations. 
-------------, --------.---, ------------, APHID GALLS. 
4. KUROSV (V) and AOKI (S). Why are Aphid galls are rare ? 
Evolutionary Theory. 10; Dec, 1991; p.85-99. 
The galls of facultatively host-alternating aphid species are usually 
rare, while those of obligatory host alternating aphid species are not. 
The reason has been explained by the bad-gene hypothesis: the 
facultatively host-alternating species lose in the arms race with their 
primary host owing to the "introgression" of those genes which have 
hardly passed or undergone selection for gall-forming ability on the 
primary host in recent years. Combined with Yamaguchi's ESS sex 
ratio theory, the bad gene hypothesis predicts a constant number of 
males for each sexupara in an obligatory host-alternating species, 
but large variation in a facultatively host-alternating species. The 
number of males contained in each sexupara was counted for nine 
species. The results thus do tend to support the bad-gene 
hypothesis. Although one might think that cyclic parthenogenesis is 
an ideal way of life, it often leads to the collapse of its sexual phase 
in the long run when the organism can live on without sexual 
reproduction. 
------------, --------, -----------, CERATOGL YPHINA BAM BUSAE. 
5. KUROSU (U) and. AOkI (5). Incipient galls of the Soldier-Producing 
Aphid Ceratoglyphina bambusae. Japan Journal of Entomology. 59(3); 
Sept? 1991; P. 663-669. 
The discovery of incipient galls of ceratoglyphina bambusae revealed 
that the gall is initiated by a single fundatrix, which does not enter 
any subgall but lives in a pocket formed at the base of the gall. The 
aphids in a gall belong to a single clone provided that intergall 
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migration does not occur. The results reveals that the huge colony in 
a gall of this species is founded by a single aphid, or a fundatrix, as 
in usual gall-forming species. Unless integral migration occurs, the 
entire aphids will belong to a single clone. 
-------------, 
------------, -----------
, PEMPHIGUS 
POPULITRANSVERSUS. 
6. BIRD (l). The morphs of Pemphigus populitransversus: Allocation 
methods, morphometries and distribution patterns. Annals of the 
Entomological Society of America. 72(6); Nov, 1979; p.767-774. 
The dimorphism in the gall-forming aphid pemphigus 
populitransversus Riley, is primarily due to differences in time of gall 
initiation. The elongate galls form during 1st but break in spring, the 
globular galls were initiated 4-6 weeks later. Differences in aphid and 
gall morphometries and in life history stage distribution with in galls 
are Significant, but their ranges overlap sufficiently to make these 
criteria unreliable for distinguishing the morphs. The procedure used 
for identifying a large number of galls in which time of gall initiation 
was not known is described. A combination of statistical approaches 
served to a 1I0cate most of the galls to the correct morpho The 2 
morphs are now shown to be sympatric over their entire range. This 
aphid appears to occur in North America largely east of the 
continental divide. 
-----------, ----------, AEGFRIIDAE, CONIPIA HECTOR BUTLER. 
7. SONE (K). Insecticide-application effects on the emergence of the 
Glassy Wings, Conipia Hector Butler. Memoirs of the faculty of 
agriculture. 31; Sept? 1995;p.53-61. 
The glossy wings, conipia hector Butler is one of the serious pest 
insects of cherry species. This moth is univoltine, and the hatched 
larvae bore into the bark and feed on the fresh inner bark, the 
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phloem, and cambium of trunks and branches, of cherry trees. Tama 
Forest Science Garden of the forestry and forest products Research 
Institute have preserved a collection of cherry trees consisting of at 
least 1800 individuals of nearly 250 varieties from various parts of 
Japan. This paper describes the results of the survey of the adult 
emergence of the moth made for a total of 9 years and discuss the 
smith ion-application effects on the moth population with special 
references to the multi-annual changes and the spatial variations in 
the number of the captures per trap. The emergence of adult males 
of the glossy wings, conipia hector, was surveyed in the cheery tree 
preservation forest of Tama Forest Garden, during the two periods, 
the one from 1983 to 1985 and other from 1988-1983. The number of 
male moths caught decreased consistently by Smith ion application 
executed for successive years. The Smithion-application disturbed the 
spatial distribution pattern in the emergence of moths and decreased 
the degree of aggregativeness in the spatial distribution patterns of 
the captured moths. 
------------, -----------, AGROMYZIDAE, HEXOMYZA SCHINERI. 
8. ECKBERG (TB) and CRANSHAW (WS). Notes on the biology and 
control of the popular twiggal fly, Hexomyza Schineri an emerging 
pest of the aspen in Colorado. Journal of the Kansas Entomological 
Society. 68(2),1995; p.127-132. 
The populations of the agromyzid Hexomyza Schineri have greatly 
increased along the front range of Colorado. The insect produces 
smooth, knot-like galls on the current year twigs of populus spp., 
particularly aspen. These swellings continue to expand even after the 
insect emerges from the gall the following spring. The average length 
of galls produced in aspen was 12.91 mm with an average diameter 
of 8.48 mm. The average number of live H. Schineri larvae and pupae 
was l.4/gall. However, number of insects per gall was not correlated 
to gall size. Only one species of parasitoid, Eurytome contractura was 
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reared from the galls and percentage parasitism averaged 21.5. 
Additionally, predation by chickadees, particularly of the pupal stage, 
was observed. A wide range of galling was observed in an established 
planting of 9 aspen clones, suggesting that development of resistant 
cultivars may be a useful control approach. The colour fluorescent 
green was most attractive to adult flies and could be used to monitor 
adult insects but was not sufficiently attractive to be used in trap out 
strategies. 
------------, .. ----------, ALEYRODIDAE, PARABEMISIA 
MYRICAE. 
9. WAlKER (GP). Stylet penetration by the bayberry white fly, as 
affected by leaf age in lemon, Citrus limon. Entomology of 
Experimental application. 39, 1985; P .115-121. 
Bayberry whitefly (Parabemisia myricae) crawlers were placed on 
young and mature lemon leaves and were allowed 7-9 days to settle. 
After wards, the nymphs were fixed and sectioned in situ on the 
leaves and the area of leaf under each whitefly was examined at 
lOOOx for stylet penetration. Both stylets and stylet tracks were 
readily visible in the sections. The path of penetration was mostly 
inter-cellular and the objective appeared to be the phloem. The 
passage of the stylets through the plant tissue did not cause 
detectable damage to most cells; however, damaged plant cells 
occasionally were noticed. Nymphs that had moulted during the 7-9 
day settling period reached the phloem Significantly more often than 
those that were still in their first instar. In each of the three 
replicates, penetration in the mature leaf occurred significantly less 
often than penetration in the young leaf. Penetration appears to be 
inhibited in the mature leaf either by the leaf cuticle or by factors 
detected by the nymphs after very shallow penetration into the leaf. 
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10. WALKER (GP). Probing and oviposition behaviour of the Bayberry 
Whitefly on young and mature lemon leaves. Annals of the 
Entomological Society of America. SO( 4) ; July, 1987 ;p.524-529. 
The probing and oviposition behaviours of bayberry whitefly, 
Parabemisia myricae, on young and mature excised lemon leaves 
were studied. Discrimination among leaf ages took place on the leaf 
surface, not after phloem feeding. Ninety two percent of contacts 
with the leaf surface resulted in a probe on young leaves compared 
with 31 % on mature leaves. In contrast to long probes observed on 
young leaves none of the probes on mature leaves were greater than 
40s in duration and half the probes on mature leaves were 
terminated within 8s of initiation. This reveals that mature leaves 
were rejected prior to penetration of the thick mature leaf cuticle. 
Seven pairs of previously underscribed sensoria were found at the 
apex of the Whitefly's rostrum, and may playa role in host selection 
at the leaf surface. Oviposition occurred only on young leaves. Half 
the ovipositions took place within a minute of probe initiation, 
indicating that oviposition usually occurred before phloem feeding. 
11. WALKER (GP). The role of leaf cuticle in leaf age preference by 
Bayberry Whitefly on lemon. Annals of the Entomological Society of 
America. 81(2); March, 1988; p. 365-369. 
The effect of leaf cuticle on probing behaviour by bayberry whitefly, 
parabemisia myricae was studied by enzymatically removing cuticles 
from young and mature lemon leaves and using the isolated cuticles 
as membranes over sucrose solutions. Duration of probes by 
whiteflies on sucrose solutions covered by young cuticles or 
stretched parafilm was significantly greater than on those covered by 
mature cuticles. Differences between young and mature cuticles were 
similar to differences previously observed between young and mature 
leaves. Because media beneath cuticles was the same for both young 
and mature cuticles, the data suggest that reluctance or inability of 
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bayberry whitefly to feed on mature lemon leaves was the result of 
properties of leaf cuticle. 
------------- ------------ ------------- WHITE FLIES. , , , 
12. MONTES-BELMONT (R), ESPIN GARCIA (S), SOSA 
HERNANDEZ (A) and PEREZ PACHECO (R). Evaluation of plant 
extracts for the control of "Chino del tomate" virus disease in two 
agroecological regions in Mexico. Revista Mexicana-de Fitapatologia. 
13(2), 1995; p. 111-116. 
The endosulfan and fresh aqueous plant extracts from Raphanus 
raphanistrum, Argemone mexicana, prosopis laevigata, Ambrosia 
artemisaefolia, Ficus involuta and Marrubium vulgare were attested 
for control of chino del tomate bigeminivirus, transmitted by white 
flies Bemisia tabaci and Trialeurodes vaporariorum, in Morelos state, 
central Mexico, and in the southern Oaxaca state. All treatments 
were sprayed twice a week starting from the transplanting data for 8 
weeks. The differences among treatments were observed between the 
2 localities. In Oaxaca, the greatest mean number of white fly adults 
per plant was 7, in Morelos, 15. In Morelos, the disease started in 
the second week after the transplanting data, and after 4 wtd 100% 
of plants were severely damaged and no yield was obtained. In 
Oaxaea, there were significant differences between treatments in 
percentage severely damaged plants. Endosulfan reduces sdp by 
54%, followed by R. raphanistrum extracts (29%). Yield was 
significantly increased only by endosulfan and by R. raphanistrum 
extracts in Oaxaca. 
13. WALKER (GP) and PERRING (TM). Feeding and oviposition 
behaviour of white flies interpretated from AC electronic feeding 
monitor waveforms. Annals of the Entomological Society of American_ 
87(3); May, 1994; p. 363-374. 
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The electronic waveforms produced by feeding and oviposition 
activities of two whitefly species, parabemisia myricae and Bemisia 
agrentifolii Bellows & Perring, generally were similar but had some 
subtle differences. Stylet penetration almost always started with a 
sawtooth waveform, large-amplitude waves with a frequency ranging 
from 0.-05 to 0.5 Hz that was correlated with intercellula penetration 
by the stylets through the epidermis, mesophyll, and vascular tissue. 
This was correlate with a sudden decrease in voltage level during the 
sawtooth waveform. Ingestion from phloem sieve elements was 
correlated with a high-flat wave form. Phloem ingestion always was 
preceded by ~ 3 min. of sawtooth waveforms followed by a brief 
transition waveform that occurred between the sawtooth and high-
flat waveforms. The transition waveform is analogus to the aphid x-
wave. P.myricae and B. argentifolii took an average of 24 and 16 
min, respectively, from initiation of an penetration to phloem 
ingestion. A low-flat waveform was correlated with ingestion in some 
cases, but ingestion during this low-flat waveform probably was not 
from Phloem sieve elements. The low-flat waveform may indicate 
more than one biological process. 
-------------, ------------, ANTHOCORIDAE, ORIUS MAXIDENTEX 
GHAURI. 
14. KUMAR (NS) and ANANTHAKRISHNAN (TN). Predator thrips 
interactions with reference to Orius maxidentex Ghauri and 
Carayonocoris indicus Muraleedharan. Proceedings of the Indian 
National Science Academy. 50(2), 1984; p.139-145. 
The anthocorids Orius maxidentex Ghauri and carayonocoris indicus 
Muraleedharan were studied in the laboratory and the field near 
Madras, as predators of thrips. They showed a preference for 
scritothrips dorsalis hood over other species offered, possibly 
because of their comparatively smaller size. The bugs appeared to 
recognize their prey only by touch. In the field, C. indicus appeared 
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on cassia marginata and mango after these began to flower, and 
populations built up as thrips populations increased. Peak numbers of 
the predator were recorded on mango in March and on cassia in July. 
O. Maxidentex was present from January on Sesame, it fed on Thrips 
Palmi Karny on the young foliage, migrating later to prey on 
Frankliniella Schultzei on the flowers. After the crop was harvested, 
the predator was abundant on the weed croton sparsiflorus, preying 
on T. Palmi, until Prey populations died out in September. Orius was 
also found preying on Anaphthrips Sudanesis Tryb. and Caliothrips 
graminicola on Panicum Maximum, Peak numbers being recorded in 
June and July and S. dorsalies on Prosopis spicigera, peak numbers 
being recorded in May. 
----------, ----------, ANTHOMYIIDAE, PEGOMYA CURTICORNIS. 
15. SHORTHOUSE (JD) and GASSMANN (A). Gall induction by 
Pegomya Curticornis (Stein) within the roots of spurges Euphorbia 
Virgata Waidst and kit and E. Esula L. Canadian Entomologist. 126; 
March, 1994; p.193-197. 
The anthomyiid fly Pegomya Curticornis introduced into Alberta from 
Europe for the biocontrol of leafy spurge, normally induces simple 
galls on subterranean stems. Four mature galls were found on the 
roots of E. virgata Waldist and Kit and 10 on the roots of E. esula. 
Tissues of the root galls were composed of gall Parenchyna that had 
proliferated from feeding sides near the outside edge of Secondary 
xylem. It is assumed that some larvae inadvertently tunnel beyond 
the base of stems into the roots and that similar galls will from on 
Alberta spurges. 
--------------, ----------, -----------, PEGOMYA EUPHORBIAE. 
16. GASSMANN (A) and SHORTHOUSE (10). Structural damage and 
gall induction by Pegomya Euphorbiae (Kieffer) within the stems of 
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cypress spurge (Eurphorbia Cyparissias L.). Phytophaga. 4( 1); Jan, 
1992; p.61-64. 
Cybress spurge (Euphorbia cyparissias) is an herbaceous perennial 
and a potentially serious weed that has been introduced from Europe 
into North America. The European anthomylid gall fly pegomya 
euphorbiae is found on cypress spurge in Europe and also attacks 
several other spurge species. Eggs are laid on the shoot tip, and the 
larvae bore into the stem by eating pith which is later replaced by 
callus. Galls, of the primitive type, are induced when the larva feeds 
on the ring of vascular tissue. The gall is similar to that induced on 
E. esula. All tissues were fixed and stored in formalin-acetic acid -
alchohol (FAA). The simple galls of P. euphorbiae on E. cyparissias 
are structually identical to those on North American leafy spurge as 
is the feeding mode on the species attacked. The host responses 
solicited by the flies are identical regardless of the host. On both 
hosts structural damage occurs when the larvae bore through the 
stems, consuming secondary vascular tissue and inducing gall 
parenchyma. 3/4 of the attacked shoots stopped growing shortly after 
hatching, by feeding of the newly hatched larvae on the meristematic 
tissue of the shoot apex. 
17. GASSMANN (A) and SHORTHOUSE (JD). Structural damage and 
gall induction by Pegomya curticornis and Pegomya Euphorbiae within 
the stems of leafy spurge (Euphorbia x Pseudovirgata). Canadian 
Entomologist .122, 1990; p.429-439. 
The leafy spurge is an herbaceous perennial and serious weed of 
European origin that has been accidentally introduced into North 
America. The European anthomyiid flies Pegomya curticornis and 
Pegomya euphorbiae are found on several spurge species in Europe 
and also attack leafy spurge. The two flies induce identical galls on 
the subterranean stems of their host plants, and the shoots wilt and 
die. Eggs are laid on the shoot tip, and the larvae bore into the stem 
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by eating pitch which is later replaced by callus. The galls are 
induced when larvae feed on the ring of vascular tissue. There is no 
proliferating of nutritive cells but instead think layers of gall 
parenchyma are produced. The vascular connections are broken at 
the gall level and concentric vascular bundles appear in the cortical 
and gall parenchyma. 
-----------, ------------, APIDAE, BUMBLE BEES. 
18. BRIAN (AD). Differences in the flower visited by four species of 
bumble-bees and their causes. Journal of animal Ecology. 26; May, 
1957; p.71-98. 
The feeding plants of queens and workers of Bombus lucorum, B. 
Pratorum, B. agrorum and B. hortorum in a small area in West 
Scotland were assessed by counts of foraging bees made during 
three seasons. Seven of the factors which might lead to this division 
were investigated, either in the field or by experiments with artificial 
flowers visited by free-flying bees. To three of these factors: colour, 
general shape and height of flower above the ground, the species 
reacted in the same way. To two other factors: presence or absence 
of nector and degree of exposure of habitat, they responded 
differently, while competiton between species also had a differential 
effect. All species are affected by the length relationship between 
tongue and corolla tube, but all pay most visits to flowers with a 
corolla tube considerably shorter than their tongue. The differences 
between the species, were as follows: lucorum visits open flowers, 
collects honeydew and 'steals' nectar, forages in exposed habitats, 
collects pollen without nector and is relatively uninfluenced by the 
presence of bees of other species. Hortorum is restricted to long-
corolla-tubed flowers and unadopted psychologically for collecting 
pollen without nectar or for stealing. Pratorum visits mainly open 
flowers, forages in sheltered habitats and is aggressive to their 
species. Agrorum visits flowers of intermediate corolla-tube length, 
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forages in sheltered habitats later in the season than pratoruffi, and 
is retiring in its behaviour to other species. 
----------, ----------, ARCTIIDE, AMATA PASSALIS. 
19. VENKATESHA (MG). Influence of variable temperature and 
humidity on the life-cycle and fecundity of the Sandalwood Pest, 
Amata Passalis (Fabricius) in different seasons in the laboratory. 
Annals of Entomology. 12(1), 1994; p.43-48. 
Amata Passalis, an important defoliator of sandal wood, also occurs 
on various host plants. The life-cycle and fecundity of the pest were 
studied at variable temperature and humidity in different seasons. 
Incubation period of egg at 25.17°( and 66.95% RH, 28.11°( and 
SO% RH and 31.0S0( and 39.40% RH was 6.77±0.S4, S.84±0.S2 and 
4.S4±0.26 days respectively. Larval and pupal periods, at 2S.17°( 
and 66.9S% RH, 28.11°C and S% RH and 31.05°( and 39.40% RH 
were 4S.93±3.80, 41.31±4.3S and 35.01±2.73 days, and 10.0S±0.8S, 
8.83±0.98 and 7.4=S4±0.44 days, respectively. Moths deposited 
greater number of eggs at lower temperature (below 28°C) and high 
relative humidity and lesser number of eggs at higher temperature 
(28 to 32°() and low relative humidity (39 to 60% RH). 
-------------, ----------, ------------, DIACRISIA OBLIQUA. 
20. CHAUDHARI (S). Effect of baculovirus infection on food intake 
and its utilization by the Bihar hairy caterpillar, Diacrisia obliqua 
Walker. Journal of Entomological Research. 9(2), 1985; p.149-1S2. 
The effects of high and low doses of bacuiovirus (NPV), on the 
consumption, digestion and utilization of castor leaves by 10-day old 
larvae of Diacrisia obliqua walker was investigated till the infected 
larvae started dying. The food intake, faecal matter and weight gain 
of virus fed larvae were significantly lower for the 4th and Sth day and 
were dose dependant. Upto 3rd day, there was no difference in 
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treated diseased and control larvae. The growth rate, consumption 
rate and efficiencies were significantly lowered due to NPV infection 
except approximate digestibility which was found higher in diseased 
larvae. The diseased larvae continued to feed till death. The total 
feeding by diseased larvae was less by 35.96 percent as compared to 
healthy larvae. 
-----------, ----------, BOMBYCIDAE, BOMBYX MORI. 
21. NARAYANAPRAKA5H (R), PERIA5AMY (K) and 
RADHAKRISHNAN (5). Effect of dietary water content on food 
utilization and silk production in Bombax mori L. Indian Journal of 
Sericulture. 24(1), 1985; p.12-17. 
The influence of dietary water content on food utilization by 2 races 
of Bombyx mori feeding on mulberry was studied in the laboratory. 
The decrease in leaf water content affected different energetic 
parameters in the 2 races. Bivoltine hybrid and cross-breed larvae 
which fed on tender or mature leaves with a high moisture content 
(70 and 65% respectively) grew larger than those which were fed on 
leaves with a low moisture content (50 and 49%). Decrease in the 
water content of tender, but not of mature, leaves enhanced food 
consumption by the bivoltine race. Cross-breed larvae showed a 
decrease in food consumption with tender leaves of decreasing 
moisture content but a small increase in consumption of mature 
leaves. The assimilated food converted into body tissue and 
conversion efficiency decreased with decreasing dietary moisture 
content in both tender and mature leaves. Shell weight and fibroin 
content of the cocoons increased with increasing dietary moisture in 
both the bivoltine hybrid and the cross-breed race. 
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------------, -----------, BOSTRYCHIDAE, DINODERUS SPP. 
22. GARDNDER (lCM). The insect borers of bamboos and their 
control. Indian Forest Bulletin. 125, 1995; p.l-l7. 
Certain qualities of the bamboo itself so far as they appear to affect 
control of borers are mentioned. Notes on the insect borers are given 
with special reference to the Bostrichidae, the most important family. 
The amount of starch in the bamboo, which is intimately connected 
with liability to attack, varies with the season; also starch may under 
certain conditions decrease to nil in a culm in about 3 weeks after 
feeling; in culms felled in hot dry weather, starch is high to start 
with and shows little depletion after felling; such culms are liable to 
heavy attack if not treated against insect attack. Water immersion for 
3 months prevents Bostrichid attack; the starch content n the 
immersed culms is not apparently altered, only the soluble sugars 
being removed. A method devised for protection of hollow culms is 
described. This appears entirely satisfactory for large scale work. 
Impregnation of hollow culms with aqueous solutions of inorganic 
salts or creosote by the "Basal incision method" is dealt with. Solid 
culms may be so impregnated with if rubber tubes are used to convey 
the preservative. The leaf suction method worked satisfactorily to 
draw the solutions of inorganic salts to considerable heights but is 
considered impractiable for large scale work. Baking culms has no 
deterrent effect against Bostrichidae unless the moisture content is 
reduced to near 5 percent and sufficient moisture is not absorbed 
from the air subsequently. 
23. MATHUR (RN). Effect of clump-curing of bamboos and 
susceptibility to powder-post Beetle attack. Indian Forest Bulletin. 
233, 1961; p.I-9. 
The principle of clump-curing brings about physical changes in 
bamboos and reduces the starch content in them. The incidence of 
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Dinederus attack on (ulms depends largely on the concentration of 
starch in the bamboo. The preliminary experiments conducted in 
1949-50 have shown that clump-curing of bamboos does not give 
protection to culms from borer attack. In order to study further the 
effect of clump-curing, a plan was made to continue these 
experiments during 1951-52 and the statistician and the Silviculturist 
were consulted. The former prepared the statistical design for cutting 
the bamboos and putting them to various treatments and the latter 
provided the clumps for experimental purposes. The length of these 
cui ms varies from 5 to 12 metres and the diameter from 24 to 40mm. 
Each month, two culms were taken for cutting. From each clump, 10 
clumps were cut. Five sets of treatments were arranged and 
designated as Tl, T2, T3 , T4 , TS • Each treatment receives two culms 
from a clump. All the cut culms were kept standing in the same 
clump from which they were cut, for natural exposure, except culms 
of T S • For convenience sake, the dates of cutting and trimming were 
altered slightly and thus the 4 weeks duration could not be adhered 
to. The concentration of starch content was estimated visually by the 
iodine test reaction. 
24. ROONWAL (ML). Results of laboratory and field experiments on 
protection of bamboos in storage against ghoon beetles, Dinoderus 
Spp. Indian Forest Bulletin. 216, 1958; p.1-32. 
The bamboo-felling operations in India, depends upon the local 
climate, vary from one part of the country to another. The preference 
for one season over another is based partly on the ease of 
extraction, but mainly on the degree of liability of the extracted 
bam boos to attack by Dinoderus. The latter, in turn, depends on the 
periods of emergence of the adult beetles from the previously 
infected bamboos. The most favourable season of felling is the winter 
months, from Oct. to middle January next. After felling and 
extraction, the bamboos are stacked in open depots before disposal. 
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The chances of infection are considerable and normally the losses 
accure to 40% of the stock and in value. The source of infection is 
first, from the increased beetle population, in general, during period 
of heavy emergencies. Secondly, this is accentuated by contact with 
infested stock held over in depot from the previous year. 
-----------, -----------, BRUCHIDAE, ALGAROBIUS SP. 
25. HOFFMANN (lH), IMPSON (FAC) and MORAN(VC). Competitive 
interactions between two bruchid species (Algarobius spp.) introduced 
into South Africa for biological control of mesquite weeds (Prosopis 
spp.).Biological-Control .3(3), 1993; p.215-220. 
Algarobius Prosopis and A. bottimer, both seed feeding species from 
North America which were introduced into South Africa for the 
biological control of mesquite weeds have not been entirely 
successful. A. Prosopis is Prolific and damaging while A. bottimeri 
has become established, but is scarce and confined to one locality. 
The survival of immatures, adult mass, sex ratios and fecundity was 
measured for individuals in insectary-reared colonies of A. Prospis 
and A. bottimeri on 5 different mesqUite taxa that are naturalised in 
South Africa, including a South American species, prosopis chilensis 
and 4 North American taxa, P. Velutina, P .glandulosa Var. torreyana, 
P. glandulosa var. glandulosa and hybrids. Possibly of all 4 of these 
species. On all 5 mesquite taxa, survival from egg to adult was lower 
in A. bottimeri than A. prosopis. Though potentially more fecund then 
A. Prosopis, females of A. bottimeri that mated only once produced 
few viable eggs. When neonates completed for the same seed, A.-
Prosopis was dominant and A. bottimeri was usually excluded. 
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----------- ------------- ------------- BORERS. , , , 
26. CHATTERJEE (NC), BHASIN (GD) and BHATIA (BM). Insect 
borers of boswellia Serrata and their control. Indian Forest Bulletin. 
8(5), 1950; p.35-51. 
The investigations on the borers of Salai was under taken in the 
Nimar, Betul and Yeotmal forest divisions of the Madhya Pradesh and 
also in Raigarh State, in collaboration with the forest departments. 
Information on the life-history of the various species of borers 
attacking Salai, the nature and extent of damage done by them and 
simple methods of control are published in this paper, based to a 
certain extent on field observations recorded between 1941 and 
1948. 
27. ROONWAL (ML), CHATTERJEE (PN) and THAPA (RS). Effect of 
leaching out water soluble substances in the bamboo, Bambusa nutans 
wall., as protection against insect borers. Indian Forest Bulletin. 
10(12), 1966; p.249-256. 
The relative protection of bamboos is presumably due to the leaching 
out, by water, of certain soluble substances such as sugars which 
form the principal food of the borers. Since river-floating cannot be 
practised everywhere, and in order to determine the probable factors 
which give anti-borer protection in water-related bamboos, it was 
decided to carry out a series of laboratory experiments to leach out 
the water soluble substances and determine its effect on borer 
attack. 
------------, ---------, -----------, BRUCHID SPECIES. 
28. JOHNSON (CD) and SIEMENS (DH). Distribution, oviposition 
guilds, behaviour and new host records from Latin America for 
Algarobius Bridwell, Scutobruchus Kingsolver and Pseudopachymerina 
spinipes (Erichson). Coleopterists Bulletin. 51(1), 1997; p.37-42. 
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The food plants, oviposition behaviour and distribution of bruchid 
species were examined. The species in the mature pod oviposition 
guild include Acanthescelides longescutus, Pseudopachymerina 
spinipes, Scutobruchus ceratioborus, 4 species of Algarobius and 7 
species of Rhipibruchus. Acanthoscelides longescutus, S. ceratioborus 
and 3 species of Algarobius do not glue eggs to seeds or pods, but 
females insert the glue less eggs into cracks or crevices in pods of 
species of Prosopis. Seven specres of Rhipibruchus feed in seeds of 
Prosopis, but glue their eggs to the outside of the pod values. 
Pseudopachymerina spinipes glues eggs to pod values of Acacia 
tortuosa. The species from Southern South America seem to be 
ecological equivalents of those in North America in host preference 
and oviposition behaviour, but not necessarily in taxonamic affinities. 
The new host and distribution records are given for Algarobius 
nicoya, A. riochama, Scutobruchus ceratioborus and P. spinipes from 
Venezuela and Ecuador. 
-----------, ----------, --------------, BRUCHIDIUS ANDREWE SI. 
29. SATYA (V), JINDAL (SK) and VIR (5). Fruit infestation of Acacia 
tortillis (Forsk). Hyne by Bruchidius Andrewesi Pic. in the Thar desert. 
Forest Ecology and Management. 70, 1994; p.349-352. 
Bruchidius Andrewesi was observed to be a serious pest of pods and 
seeds of Acacia tortillis in the Thar desert of India. Twenty vigorous 
trees in a half-sib Progeny trial were sampled. Pest infestation on 
developing pods, and the relation of this factor with plant 
morphological traits, are discussed. Pod infestation varied from 5 to 
19%, with 5 to 29% infestation of seeds. Infestation of pods was 
directly related to seed infestation and both pod and seed infestation 
were also directly correlated with loss of seed biomass. The 
infestation of pods starts in November and increases steady until 
harvest. Seeds kept in the laboratory for further studies were found 
to be 100% infested with B. andrewesi, as the insect multiplied 
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faster under these conditions. The heavy infestation is damaging not 
only to A. Lortillis but also to other leguminous trees of the desert. 
Bruchidius Andrewesi has also been found on pods and seeds of 
Prosopis cineraria, an important indigenous tree of the region. 
-------------, -------------, ------------, CARYEDON SERRATUS. 
30. GAGNEPAIN (C) and RASPLUS (lY). Caryedon Serratus and its 
parasitoids in the savanna around Lamto, Ivory coast. Entomophaga. 
34(4),1989; p.559-567. 
The biology of the bruchid caryedon serratus was studied in the 
savanna around Lamto, Ivory coast. It behaved as a specialist closely 
associated with Piliostogma thonningii. The 1st generation developed 
on ripening seeds of P.thonningii, and a 2nd generation, and 
sometimes a 3rd developed in the mature pods. The development of 
C. Serratus coincided with the dry season. There was no pupal 
diapuse during the rainy season and adults seemed to send this 
period in a semi-lethargic state. The parasitoid complex of C. 
Serratus was dominated by chalcids. It included 5 species, the 
trichogrammatid egg parasitoid Uscana caryedoni and 4 larval-
nymphal parasitoids. Three species were regular (Anisopteromalus 
Caryedophagus, Bracon sp. and U. Caryedoni), while the other 2 were 
sporadic (Proconura Serratocida and Eurytoma Caryedocida). The 
biology of the Parasitoids is described. 
----------, ---------, -----------, CYLAS FORMICARIUS 
FABRICIUS. 
31. GUPTA (RN) and PANDEY (NO). Effect of sweet potate varieties 
on the growth and development of sweet potato weevil, Cylas 
Formicarius Fabricius under laboratory conditions. Indian Journal of 
Entomology. 55(2), 1993; p.162-169. 
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The growth and development of C. formicarius on various varities / 
germ plasm under laboratory conditions indicated that the variety 
Deoria local was found comparatively resistant as it showed the least 
preference for egg laying, the least fecundity, maximum grub and 
pupal period, longer longevity and minimum sex ratio of male and 
female weevil. Ovipositional preference and fecundity was highest in 
B-144, H-41-2 and Deoria local, but due to the presence of certain 
unknown substance in the latter two varieties, the pest could not 
develop well. On the basis of growth index also, variety Deoria local 
was considered comparatively resistant among all the varieties. 
Though K-113, H-66-2 and EC-6521 varieties of sweet potato posed 
partial resistance, while Kagnage, Red Sud a and Pusa white were 
highly susceptible varieties. 
------------, HOPLOCERAMBYX 
5PINICORNI5. 
32. ARUN (K), AHUJA (55) and GUPTA (BR). Biometrical studies on 
the geographical variations in Hoplocerambyx spinicornis Newman. 
Indian Academy of Wood Science Journal. 6(2); July-Dec., 1975; 
p.l06-11B. 
The variations existing in the populations of normal males and 
females of Hoplocerambyx spinicornis Newman collected from W. 
Bengal, M.P., Assam, N.Kheri (U.P.) and Thano, Dehra Dun Division 
have been studied. Within area 'homogeneity' has been measured by 
forming a pooled average of the standard deviation of 6 characters 
for each of the population. It appears that the degree of 
homogeneity of five samples is the highest in W. Bengal and the 
lowest in Assam. The ranking regarding homogeneity can be listed as 
under. W. Bengal M.P. N.Kheri-Thano Range and Assam. 
Comparisions between five samples have been based on all the 15 
characters (9 body size and 6 ratios). Female population in Assam is 
distinctly of the shortest structure. Specimens from M.P are of 
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markedly bigger structure in all the characters except 'head length' 
where W.Bengal takes first position. No significant difference has 
been noted between the populations of W. Bengal and M.P. 
pertaining to each of the two sexes. 
-----------, ----------, BRUCHIDAE, MESQUITE BRUCHIDS. 
33. KISTLER (RA). Influence of temperature on populations within a 
guild of mesquite bruchids. Environmental - Entomology. 24(3), 1995; 
p. 663-672. 
The effect that harsh, variable desert temperatures might have on 
the structure and population dynamics of a guild of Bruchidae that 
feed on the seeds of mesquite (Prosopis velutina) was examined in a 
3 year field and laboratory study in central Arizona. Metabolic rate, 
fecundity, longeVity, developmental times, survivorship and body size 
were measured across the temperature spectrum in which the 
species normally live. The 4 species that compose the guild 
(Algarobius Prosopis, Mimosestes amicus, M. Protractus and 
Neltumium arizonensis) divide the use of the resource temporally. 
The first 2 species dominate resource use and overlap entirely in 
time, where as the 2 latter minor species utilize opposite ends of the 
temporal resource spectrum. Of the two dominants, M. amicus 
functions as a physiological generalist, apparently sacrificing 
resource adaptation for greater temperature adaptation and very high 
reproductive output. In contrast A. prosopis is well adapted to both 
the use of mesquite as a resource and also to the desert thermal 
environment. The 2 minor species seems to be less well adapted to 
both the resource and the environment. 
-----------, ----------, ---------, TRIBOLIUM CASTANEUM. 
34. WICKLOW (DT), McAlPIN (CE) and ,NELSEN (TC). Survival and 
reproduction of stored product beetles: .. 9P-·seeds ca·c~ed by a desert 
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rodent and by native Americans. Environmental - Entomology. 23(2), 
1994; p.414-419. 
The survival and reproduction of Tribolium castaneum and 
Oryzaephilus Surinamensis on seed diets of 16 plants from desert 
habitats in Arizona were examined. Some of these desert seeds are 
harvested, stored and eventually eaten by the banner-tailed 
Kangaroo rat (Dipodomys spectabilis) or by native American Indians. 
Seed diets were also prepared from cultivated cereals that become 
infested with stored-product beetles in grain stores. Few adult 
beetles remained alive after 30 days on diets of intact seeds of a 
majority of the native plants tested. Beetle survival was high, with 
numerous larvae and pupae, on intact seeds of cultivated barley, 
wheat or maize. When flour diets were prepared from desert seeds, 
several also failed to support beetle populations. These results help 
to explain the absence of stored - product beetles in seed stores 
recovered from Kangaroo rat burrows in Arizona. With T. castaneum, 
the nutritive value of flour prepared from Panicum Sonorum, a seed 
eaten by native Americans greatly exceeded that of any cultivated 
cereal tested. Desert seeds stored by Kangaroo rats or native. 
----------, ----------, BUPRESTIDAE, AGRILUS ANXIUS. 
35. LOERCH (CR) and CAMERON (ER). Natural enemies of immature 
stages of the Bronze birch borer, Agrilus anxius in Pennsylvania. 
Environmental Entomology. 12(6), 1983; p.1998-180 1. 
The predation and parasitism of the immature stages of Agrilus 
Anxius Gory in European white birch (Betula Pendula) were studied in 
Pennsylvania. Egg parasitism was 7%, and was due primarily to 2 
encyrtids, Ooencyrtus sp. and Avetianella spp. Five species of larval 
parasites were recovered. Tetrastichus sp., the commonest parasite, 
and Eurytoma spp. were new records from Agrilus anxius. 
Phasgonophara Sulcata Atanycolus charus (Ril.) and an undetermined 
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ichneumonid were less common. Larval parasitism by all species 
amounted to 18%. Predation by wood-peckers reduced the 
overwintering larval population by 60%. 
------------- ----------- ------------ BUPRESTIS AURULENTA. , , , 
36. SMITH (ON). Prolonged larval development in Buprestis Aurulenta 
L: A review with new cases. Canadian Entomologist. 94(6); June, 
1962; p.586-593. 
This paper examined prolonged larval development in Buprestis 
Arulenta L. It does not belong to the dead-wood attacking group of 
species, but strongly prefers unseasoned unhealthy, and especially 
injured materials for oviposition. There are innate differences in rate 
of development amongst individuals of the same broad; some have 
short rates of development, and others prolonged development, 
under the same environmental conditions. Instances of development 
extending 20 years in natural materials and to 30 years in buildings 
are well authenticated. Thirty-two cases are presented, extending the 
duration to 51 years in one case, with 34.3 percent of the total cases 
between 26 and 51 years. Those who have proposed that structures 
become directly infested have been unaware of the innate capability 
of the species for prolonged development. 
-----------, -----------, CECIOOMYIIOAE, ASPHONOYLIA 
BORRICHIAE. 
37. ROSSI (AM). Does gall diameter affect the parasitism rate of 
Asphondylia Borrichiae? Ecological Entomology. 17,1992; p.149-154. 
The fertilized field plots of Borricha frustescens (L.) decandolle 
produced plants with a higher apical leaf nitrogen content than 
control plots. The gall frequency of the cecidomyiid Asphondylia 
Borrichiae Rossi and strong on stems of B. frutescens, increased 
significantly on fertilized plots after approximately 3 months. 
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Fertilizer treatment did not result in changes in stem density but did 
tend to increase proportion of stems flowering and overall plant size. 
Galls are not normally found on flowering stems. Galls grew at a 
faster rate and to a larger final size on fertilized plots. On three 
sampling dates, percent parasitism of galls was the same on fertilized 
and control plots. 
38. ROSSI (AM) and STILING (P). Intraspecific variation in growth 
rate, size and parasitism of galls induced by Asphondylia Borrichae on 
three host species. Annals of Entomological Society of America. 88(1); 
Jan~ 1995; p.39-44. 
Gall densities of Asphondylia borrichiae Rossi & strong were higher 
on Borrichia fruteseens (L.) de candolle than on either of two species 
of Iva during the spring summer season, a period when gall growth 
rate and final, gall diameter were greatest on B. frutescens. In 
addition, levels of paraSitism were lower on B.frustescens than on 
either Iva sp. during this period. In the fall winter, differences 
among gall densities and characteristics among the three hosts were 
much less pronounced. Galls on Iva imribcata walt. grew at a slightly 
greater rate than those on B.frutescens and both produced galls that 
were similar in size; galls on 1. Frustescens l. had the lowest level of 
parasitism among the three hosts. In addition, terminals of 1. 
Imbricata and B.frutescens persisted in the field almost twice as long 
as 1. Frutescens stems. Many more Iva terminals flowered than B. 
frutescens terminals; flowering prevents galling by the midge. The 
temporal pattern of A. borrichiae galls is consistent with the seasonal 
phenology of galls on the three host plants, B. Frutescens produces 
substantially faster growing and ultimately larger. galls that have a 
relatively low percentage of parasitism in the spring-winter, but 
during the fall-Winter, gall characteristics are similar among the 
three host plants. 
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------------, -------------, ASPHONDYLIA 
CEANOTHI. 
39. FURNISS (MM), LEEGE (TA) and NASAKALI (Rl). Insects that 
reduce redstem ceanothus seed production in Idaha. Proceedings of 
the First International Rangeland Congress, 1978; p.355-358. 
Redstem ceanothus (Ceanothus Sanguineus) is a major shrub in areas 
of the clearwater river drainage of northern Idaho and serves as an 
important winter browse plant for the Rocky Mountain elk (cervus 
elaphus nelsoni). A survey in the area in 1975-77 revealed the 
presence of 4 insects that damaged the reproductive stages of 
redstem ceanothus. The midge Asphondylia ceanothi felt caused the 
production of reproductive bud galls, and the weevil Phyllotrox 
rutilus (Fall), the wasp Eurytoma squamosa Bugbee and 
lepidopterous larvae (probably gelechiids) ate fruits and seeds. These 
insects accounted for an average loss of 9-27% of seeds in fruits 
during the 3 years. Radiography was found to be useful for detecting 
E. Squamosa in seeds. The causes for a relatively high proportion 
(52-87%) of undeveloped or unsound fruits and seeds were not 
known, but they may have involved lack of pollination or fertilisation, 
or feeding by the Psyllid Arytaina ceanothae J.e. Crawford, which 
was abundant among inflorescences. 
------------, ----------, ASPHONDYLIA 
MORIVORELLA. 
40. SUNOSE (T). Redescription of Asphondylia morivorella (Naito), 
Comb. n. with notes on its bionomics. Applied - Entomology and 
Zoology. 18(1), 1983; p.22-29. 
Diplosis morivorella Naito, which causes galls on mulberry in Japan, 
is here transferred to the genus Asphondylia, and the adults of both 
sexes, the full-fed larva and the pupa are redescribed. The 
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observations showed that when an axillary mulberry bud was infested 
it was transformed into a bundle of many spindle -shaped green 
galls, each containing one larva. Isolated galls were occassionally 
produced on the petiole or leaf vein. The females laid their eggs in 
batches in the axillary buds, or in buds on thick shoots. On 
dissection, females were found to contain 210-259 ovarian eggs. 
Adults lived for 24-30h in the field, through in the laboratory, an 
unmated female survived for about 51 h. There was 1 generation a 
year, adult emergence occurring between the 1st and 3rd weeks of 
June. The eggs hatched in about 14 days and the larvae spent the 
summer, autum and winter in the buds, which retained their normal 
appearance until April. Pupation occurred in late May and early June, 
in the gall; the pupal stage lasted about 10 days . 
.......... , ........... , ... -------., ASPHONDYLIA TECTONAE. 
41. MADHAVAN PILLAI (SR) and GOPI (KC). Stem gall of teak and 
its management. Proceeding of IUFRO Symposium on impact of 
Diseases and Insect Pests in Tropical Forest, 1996; p.427-430. 
The stem galls induced by the gall midge Asphondylia tectonae Mani 
is a serious pest problem in many of the teak growing tracks of 
peninsular and central India. The extent of this problem in Southern 
India, the damage caused and the scope for its management are 
discussed in this paper. Occurrence and extent of gall midge attack 
(Asphondylia tectonae Mani) in South Indian teak growing track is 
explored. The possible damage inflicted is discussed with special 
reference to a new parasitoid syntomernus sp. as a biological control 
agent. A survey of gall incidence in the teak plantations of southern 
states carried out under the erstwhile F.R.I. The galls are globose to 
cyclindrical, single for agglomerated, lobed and hard. They contain 
about 50-150 small, closely set peripheral larval chambers embedded 
in the woody core. Mature galls measured from l.S-8cm in diameter 
and often envelope the stem. The adult is a light brownish midge 
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measuring about 4-Smm in length. For control of gall insects 
preventive measures like refraining from raising plantations is 
unsuitable sites i.e, areas where pest incidence and drought 
conditions prevail appear to be better than curative ones. 
----------, -----------, ------------, CECIDOPHYOPSIS RIBIS. 
42. BRENNAN (RM). The use of metabolic profiling in the 
identification of gall mite (Cecidophyopsis ribis Westw.) resistant 
black currant (Ribes nigrum L.) genotypes. Annals of Application of 
Biology. 121; July, 1992; p.S03-509. 
The terpenoid fractions of bud extracts from black-currant showing 
resistance or susceptibility to gall mite (Cecidophyopsis ribis) 
infestation were examined and compared using gas chromatography. 
By the use of diseriminant analysis and the application of the derived 
discriminant to the data, resistance status was correctly predicted in 
88%. Of the genotypes sampled. The use of metabolic profiling 
provides a useful alternative to lengthy field assessments. Bud and 
leaf samples of the black currant genotypes of known resistance 
status with regard to C.ribis were collected from healthy pest-free 
plants in field plots near SCRI. Initially both leaves and buds of the 
black currant plants were sampled to determine the surface chemical 
composition. Dichloromethane extracts yielded monoterpenes, 
sesquiterpenes and long-chain aliphatic hydrocarbons. Although, the 
terpenoid fractions were broadly similar in leaves and buds, the 
levels of aliphatic hydrocarbons in buds were much lower. Since the 
buds are the main sites of infection by the gall mite. 
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------------, CONTARINIA 
DALBERGIAE. 
43. GANGAWAR (US) and PRASAD (SN). Biology of Contarinia 
dalbergiae infesting leaves of Sheesham (Dalbergia Sisso Roxb.). 
Cecidologia- Internationale. 5, 1984; p.27-40. 
The authors describe all stages of Contarinia dalbergiae, which 
produces pod-shaped galls on the flowers and leaves of Dalbergia 
Sissoo near Allahabad, India, and give details of studies on its 
biology. The adults emerged in February-March and in August-
September, the full fed larvae entered diapause in the soil and were 
activitated by rainfall. Eupelmus sp. and Systasis sp. were also found 
in many of the galls, the larvae feeding on those of contarinia. 
-------------, ---------------, -------------, CONTARINIA 
OREGONENSIS FOOTE. 
44. MILLER (GE). Damage Prediction for Contarinia Oregonensis Foote 
(Diptera: Cecidomyiidae) in Douglas-Fir Seed Orchards. Canadian 
Entomologist.118, 1986; p.1297-1306. 
The damage at cone harvest by the Douglas-fir cone gall midge, 
Contarinia Oregonensis Foote, was positively correlated with the 
number of egg-infested scales per cone in the spring. Reducing the 
average number of galled seeds per cone by 1.5 increased the 
average number of filled seeds per cone by 1.0 in insecticide trials. 
Optimum sample sizes for estimating average densities of egg-
infested scales were calculated to be one conelet per tree and 150 
trees per orchard. The mean crowding variable was linearly related to 
average density so a sequential sampling technique relative to a 
critical density, using Iwao's procedure, was developed for 
determining the need of control actions. 
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------------, ------------, -------------, CYSTIPHORA SONCHI. 
45. DECLERCK (RA) and STEEVES (TA). Oviposition of the gall 
midge Cystiphora Sonchi (Bremi) (Dipetra: Cediomyiidae) via the 
stomata of Perennial sowthistle. Canadian Entomologist. 120; Feb, 
1988; p.189-193. 
Cystiphora Sonchi females, fixed while ovipositing into leaves of 
perennial sowthistle revealed that this gall-inducing species 
oviposited into leaves of sowthistle via the stomatal openings of the 
lower epidermis. Further more, sections of eggs and surrounding leaf 
tissues indicated that the epidermis was not punctured during 
oviposition. Female C.Sonchi periodically probed leaf tissue with the 
tips of their abdomens while walking up and down the underside of 
Sowthistle leaves. Eventually a female would remain in one spot 
(always on the underside of the leaf) for 1-3min. Indirect evidence 
for the method of oviposition also was obtained from cross and 
paradermal sections of leaf pieces containing eggs. The paradermal 
sections, particular, revealed that the lower epidermis lying over the 
egg was not damaged as would be expected if the cuticle has been 
punctured by the ovipositor. 
--------------, DIORYCTRIA 
ABIETELLA LARVAE. 
46. FANG (SY), ROQUES (A) and SUN (lH). Report on the survey of 
cone and seed insects in conifer forest in Northeast China. Journal of 
North East Forestry University. 16(1), 1988; p.91-98. 
The sample cones collected from 7 conifer species were identified. 
Pinus Koraiensis cones were attacked by Dioryctria Abietella larvae, 
larvae of the Cecidomyiidae, Pitygoens Chalcographus adults and 
larvae of the Lonchaeidae. Pinus sylvestris Var. mongolica cones 
were found to be damaged by Dioryctria sp. Cecidomyiid larvae were 
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found in Pinus thunbergii cones. Picea jezoensis cones were attacked 
by cydia strobilella larvae and Megastigus larvae. In Picea Koraiensis 
cones were found: D. abietella larvae; cecidamyiid larvae and 
anthracinum [strobilomyia anthracina damge; C. Strobilella larvae; 
Megastrigmus larvae; and lonchaeid larvae. Abies nephrolepis cones 
contained L. abietius [s.abietis] damage, D. abietella larvae, 2 
species of cecidomyiid larvae, Barbara sp. larvae and Ionchaeid 
larvae. Larix gmelinii cones were attacked by strobilomyia spp., L. 
Iaricicola and larvae of Retinia angustana, D. abietella, Eurytoma 
laricis and Cecidomyiidae. The percentage of larch cones damaged by 
each species is tabulated, it reaches 42-95% for strobilomyia spp. 
----------------, --------------, --------------, ENDAPHIS SP. 
47. MACKAVER (M) and FOOTTIT (R). A Gall Midge, Endaphis sp. as 
a gregarious aphid Parasite. Canadian Entomologist .111, 1979; p.615-
620. 
This paper, present information on the bionomics of a new Endaphis 
species reared from the aphid Euceraphis gillettei on alder, Alnus 
rubra, in coastal British Columbia. The species differs from all other 
known insect paraSites of aphids, which are strictly solitary, in that 
the larvae may develop as gregarious endoparasites inside the host. 
The cecidomyiid Endaphis sp. is a locally common endoparasite of the 
aphid Euceraphis gillettei on older in coastal British Columbia. The 
midge represents the first known protelean parasite of aphids that 
may develop gregariously inside the host. Field and laboratory 
observations are presented on the parasite's life history and host 
instar preference. The mechanisms enabling the partitioning of the 
available "host space" between Endophis sp. and the aphidiid 
paratsite Praon sp. are discussed. 
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----------- ----------- ------------- GALL MIDGE. , , , 
48. BREWER (JW) and SKUHRAVY (V). Survey of major. Foliar 
chemicals in insect~induced galls. Cecidologia Internationale. 19(2); 
June~ 1989; p.65-74. 
The galls caused by 10 species of gall midge were collected from 
host plants at various locations in Czechoslovakia to learn if the 
changes in foliar chemistry apparently caused by some species of 
cecidomyiids were general for other species. Levels of 11 major foliar 
chemicals were determined for galls and comparable normal tissue 
using standard techniques. The results indicate that there is 
considerable variation in levels of these chemicals in the two types of 
tissues. Levels of nitrogen, calcium, magnesium and boron were 
significantly lower in galls than in comparable normal tissue but 
differences in levels of other foliar chemicals were not siginficant. It 
appears that differences are greatest in galls that are relatively 
larger and more conspicuous as compared to those that are smaller 
and less evident. The results shows that there is considerable 
variation in levels of most chemical elements in gall tissue in 
comparison to normal leaves. 
49. EHLER (LE) abel. KINSEY (MG). Ecological recovery of a gall midge 
and its parasite guild following disturbance. Environmental 
Entomology. 20(5), 1991; p.1295-1300. 
The density and population structure of a native cecidomyiid, 
Rhopalomyia california, and the spatial structure of its parasitoid 
guild returned to normal at woodside, California, several years after 
ecological disruption caused by repeated applications of malathion 
bait for eradication of ceratitis capitata. Midge larvae develop in 
terminal galls on Baccharis Pilularis' galls are multichambered and 
can contain > SO larvae per gall (cone larve per chamber). The 
samples taken during the summer autumn of 1989 and April 1990 
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revealed that the number of larvae per 100 terminals, number of 
larvae per gall and number of galls per 100 terminals were 
comparable at woodside and the Jasper Ridge Biological Preserve, on 
adjacent untreated areas. The parasitoid guild consists of 7 solitary 
species (Torymus koebelei, T. baccharidis, Zatropis capitis, 
Mesopolobus sp., Terastichus sp., Eupelmus inyoensis and 
Platygaster California). Analysis of spatial structure of the guild in 
April 1990 revealed no significant differences for the following 6 
parameters: Parasitism by individual species per gall as a function of 
gall size; total percentage parasitism as a function of number of 
parasitoid species per gall (species dependance); and total 
percentage parasitism as a function of gall size. The results 
supported the view that there is a relationship between Parasitoid 
guild structure and effect on the host population. 
50. NIJVELDT (W). On two new gall midges from the Netherlands. 
Entomologische Berichten. 19, 1959; p.78-82. 
The purpose of this paper is to describe two new gall midges from 
Netherlands. The first gall midge, Campylomyza edwardsi belongs to 
the sub family Lestremiinae, tribe campylomyzariae, genus 
cambylomyza. This genus was erected by MEIGEN (1818) and studied 
in detail by EDWARDS (1938). He named the species in honour of the 
Dr.F.W. EDWARDS, who collected the first male specimen of this 
species at Sherrard's wood, Welwyn in England on 22.x.1936. Having 
only one specimen he refrained from naming it. However, a male, 
taken by him in an emergence cage used for phenological 
observations on the rasberry cane midge (Thomasiniana theobaldi 
Barnes) at Wageningen 21.IV .1957, did not show defi nite differences 
from Edward's specimen. It is a small insect strongly resembling 
C.pumila, but the male genitalia show marked differences from 
Pumila and related species. 
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S1. SKUHRAVY (VV) and SKUHRAVA (M). Occurrence and 
harmfulness of gall midges on forest trees. Anzeiger-Schadlingskde. 
66,1993; p.134-140. 
The occurrence of 44 gall midge species developing on 20 forest 
trees was investigated at more than 1200 localities in the territory of 
3 countries in Central Europe, viz. in Czech Republic, in Slovak 
Republic and in Austria. The evaluation of frequency of gall midges in 
the territory of central Europe showed that the most abundant gall 
midge species cannot be always the most serious pests of forest 
trees. The gall midge species change into pests if their larvae 
destroy important plant organs or entail considerable reducing of 
assimilation surface, mainly together with the significantly increasing 
of their occurrence. The following gall midge species have been 
evaluated as serious pests of forest trees in Central Europe: 
Contarinia fag; on Fagus Sylvatica, Contarinia Quercina on Quercus 
robur and Q. Petrae (mainly in nurseries), Thecodiplosis brachyntera 
on Pinus mugo and P. Sylvestris, Harrisomyia Dasineura fraxini and 
D. fraxinea on Fraxinus excelsior, and Mikiola fagi on Fagus 
Sylvatica. 
52. SUAREZ (E). Diversidad de agallas Provocadas Por insectosen-Ia-
Reserva Forestal de Rio Macho, Cartago, Costa Rica. Brenesia. 18, 
1994; p. 59-71. 
~ 
The survey on the diversity of galls made by insects was carried out 
in the Rio Macho Forest Reserve, Cartago Province, Costa Rica. 
Seventy galls were found, of which 48.6% were leaf galls, 37% were 
stem galls, 11.4% were shoot galls, and 2.9% were fruit galls. Due 
to their abundance and association with insects, 27 of these galls 
were studied in detail; 63% of them contained gall midges many of 
which were responsible for gall formation. Other insects found within 
the gall belong to psyllidae, Sciaridae, Eulophidae, Torymidae, 
Platygasteridae, Eurytomidae, Pteromalidae, Broconidae, Encyrtidae, 
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Eucolidae and Ichneumonidae families. The data suggest that 
characteristics present in the majority of galls, such as being 
isolated, closed or unithalamus, are defense strategies employed by 
gall-inhibiting insects against their natural enemies. There was a 
peak in mature-gall abundance during the rainy season. 
--------------, --------------, ----------------, GAllICOlOU5 5P. 
53. 5IMOVA T051C (D), MIHAllOVIC (l), VICENTIC and T051C 
(5). Gallicolous species of the family cecidomyiidae in birch catkins 
and their parasites. ZastitaBilia. 33(4), 1982; P .483-499. 
The occurrence of galls on catkins of birch were formed by the 
cecidomyiids semudobia betulae (winn.), S. tarda Roskam and S. 
Skuhravae Roskam. The tree species most commonly attacked were 
B. Verrucosa and B. Pubescens and also some decorative hybrids. 
Adult flight of the midges in 1982 began in early April and the first 
galls were observed by mid-May. Adult emergence began in late 
November. The intensity of attack varied from 0 to 90% in case of 
S.betulae and S.tarda and reached 100% in S. Skuhravae. Nine 
species of parasites were reared, all of which except Eupelmus 
urozonus Dalm were new to the fauna of Yugoslavai. S.tarda was 
parasitised by Torymus fuscicornis (Uoterphus fuscicornis), 
T.Torymus (l. nitridulus), Psilonotus adamas, Tetrastichus spp. and 
Metaclisis sp., S. Skuhravae by P. achaeus, E.urozonus and 
Tetrastichus sp., and S.betulae and E. urozonus, Platy gaster sp. and 
Psilonotus hortensia Parasitism reached 78% in some cases, and the 
possibility of using parasites for the biological control of these pests 
is noted. 
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----------- ------------ ------------- INSECT INDUCED GALLS. , , , 
54. BREWER (lW), BISHOP (IN) and SKUHRAVY (V). Levels of 
foliar chemicals in insect-induced galls. Journal of Application of 
Entomology. 104, 1987; p.504-510. 
The levels of major physiologically important chemical elements were 
determined for plant tissue in gall induced by 5 species of 
Cecidomyiidae, and comparable normal tissue. There was much 
variation in levels of foliar chemicals and in approximately half of the 
comparison differences were not statistically significant. Where 
differences were significant, levels of nitrogen, magnesium, iron and 
manganese were more often lower in galled tissues relative to normal 
tissue. There were no significant differences in levels of sodium or 
zinc for any of the galls and comparable normal tissues tested. 
Copper was higher in 2 of 3 instances where differences were 
significant and boron was higher in the one gall showing such 
differences. 
----------------, ----------, LOBOPTEROMYIA 
PROSOPIDIS. 
55. RAMANI (V) and KANT (V). In Vitro "gall" formation on the leaf 
rachis of Prosopis Cineraria (Linn.) Druce (Mimosaceae) by 
Lobopteromyia Prosopidis mani. Phytophage. 5( 1), 1993; p.7-11. 
The laboratory studies were carried out to induce gall formation of 
larvae of lobopteromyia prosopidis on the leaf rachis of germinated 
seedlings and callus tissues of Prosopis Cineraria. Th gall formation 
took place on the leaf rachis of seedlings germinated in vitro. Galls 
formed in vitro were soft and lacked the structure normally 
associated with the gall and gall callus inoculated with insect larvae 
showed nodule-like structures with high meristematic activity. 
69 
PARADIPLOSIS 
TUMIFEX. 
56. WEST (RJ) and SHORTHOUSE (JD). Morphology of the balsam fir 
needle gall induced by the midge Paradiplosis tumifex. Canadian 
Journal of Botany. 60, 1982; p.131-140. 
Paradiplosis Tumifex induces a simple, single-chambered, 
prosoplasmic gallon the adaxial suface of current year needles of 
balsam fir. Proliferating and enlarged mesophyll cells surround the 
immature larva except for an ostiolar opening on the adaxial surface. 
The vascular bundle is not affected by gall formation, but the cells 
lining the resin ducts are altered. As the gall matures the epidermis 
and one or two layers of underlying mesophyll cells become lignified. 
Concentrations of starch granules are retained in gall cells after 
starch has been dissipated in tissu'es beyond the gall and in galled 
needles. Host damage occurs when galled needles dry and abscise 
prematurely. 
------------ ------------ ------------ PINYONIA EDULICOLA 
GAGNE. 
57. BASKIN (R) and WAYNE BREWER (J). Studies on emergence 
parasitization and control of the Pinyon spindle gall midge, Pinyonia 
edulicola Gagne, in Colorado. Zoology Entomology, 96, 1983; p.321-
327. 
Pinyonia Edulicola Gagne causes serious damage to Pinyon, Pinus 
edulis Engelm., in urban area of Colorado. The gall midges infest 
developing needles, causing them to grow abnormally into spindle -
shaped structures and to drop from the tree at the end of the first 
year, some five to seven prematurely. Heavy infestations may result 
in substantial defoliation. Tests to determine efficacy of several 
insecticidal materials for control of P. edulicola were conducted in a 
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residential area of Fort Collins during 1981 and 1982. Observations 
were also made on the population levels of the parasitoid platygaster 
sp. Sticky traps, plastic collection bags, and periodic observations 
were used to determine the onset of adult emergence to facilitate 
timing of application of treatments. The materials tested included 
acephate, carbofuran, oxydemetonmethyl, dimethoate, and two soap 
products reported to have insecticidal properties. Results indicate the 
that effectiveness of treatments is dependent upon proper rate, 
timing, and method of application. None of the materials tested in 
1981 reduced the number of midge infested needles. Carborufan, 
dimethoate and oxydemetonmethyl reduced infestation levels 
significantly in 1982 trials but differences among those treatments 
were not significant. 
--------------- -------------, -------------, PSEUDASPHONDYLIA 
MATATABI. 
58. SULAIMAN BIN (H) and YUKAWA (J). Relationship between 
inhabitants and size or weight of galls caused by Pseudasphondylia 
matatabi. Proceedings of the Association for Plant. 38, 1992; p.186-
189. 
The Matatabi fruit gall midge, Pseudasphondylia Matatabi, is causes 
fruit galls on Actinidia Polygama. The galled fruits are flattened and 
divided into several parts with longitudinal furrows while the normal 
ones are oval and have a smooth surface. The midge larvae mature 
in autumn and pupate in the galls. The adults emerge in Oct. to Nov. 
a little before or soon after the galls start to drop to the ground. 
Since many midge larvae inhabit a gall, it is difficult to known the 
density of the midge population in the field by counting the number 
of galled fruits. The galls were collected from Kagoshima and 
Miyazaki Prefectures in 1969-1992. The results of the examinations 
indicated that the number of midge larvae per gall was estimated by 
measuring the diameter (r=O.778) when the galls were not attacked 
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by the larvae of Hydrillodes lentalis. When the galled fruits are 
attacked by the lepidopterous larvae, there was no high correlation 
between the number of midge larvae and the gall size. 
--------------, -------------, --------------, 
RHOPALOMYIA 
SOLIDAGINIS. 
59. HARTNETT (DC) and ABRAHAMSON (WG). The effects of stem 
gall insects on life history patterns in Solidago canadensis. Ecology~ 
60(5); Oct? 1979; p.910-917. 
The populations of goldenrods (Solidago Canadensis) were sampled 
to determine the effects of three stem gall insects. Gnorimoshema 
gallaesolidaginis, Eurosta Solidaginis and Rhapolomyia Solidaginis 
on resource allocation pattern in the plants. The gall infestations 
were as high as 38.5% and the dominant gall insect differed from 
site to site. The gall insects caused significant and highly specific 
effects on the plants. Each of the three gall types increased stem 
production, decreased current rhizome production and lowered seed 
reproductive allocation as measured both by inflorescene production 
and propagule production. Vegetative reproductive allocation was 
unaffected. With the exception of ball gall-bearing ramets, the 
number of new rhizomes produced was unaffected by the presence of 
galls. The growth of the elliptical gall signifiantly reduced shoot 
height and significantly increased lateral branching and propagule 
weight. Formation of the ball gall significantly reduced propagule 
weight, and the number of new rhizomes produced. -----------, -----
-------, ------------, SORGHUM MIDGE. 
60. KAUSALYA (KG), NWANZE (KF), REDDY (YVR) and NWILENE 
(FE). A simple head cage technique for monitoring sorghum midge. 
International Journal of pest Management. 43( 1), 1997; p.35-38. 
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This article discusses the head cage technique for monitoring 
sorghum midge populations was developed at the ICRISAT Asia 
Centre, India. This technique is a variant of the type previously 
described for screening sorghum genotypes for midge resistance. The 
technique was effective and efficient in collecting adult midges from 
flowering Sorghum panicies under field conditions. Adult midge flies 
emerged over 2-3 weeks during the 1992/93 post-rainy and 1-2 
weeks during the 1993 rainy seasons. Sorghum midge activity 
(density) was higher during the rainy season than during the post-
rainy season. 
------------, -------------, ------------, TAXOMYIA TAXI. 
61. CAMERON (RAD) and REDFERN (M). Population dynamics of two 
hymenopteran parasites of the yew gall midge Taxomyia taxi. 
Ecological Entomology. 3, 1978; p.265-272. 
The densities of the hymenopteran parasites Torymus nigritarsus 
and Mesopolobus diffinis are determined mainly by the density of 
available hosts, Toxomyia taxi. The area of discovery of T. nigritarus 
is negatively related both to density of available hosts and to the 
density of searching parasites. Implications for the foraging strategy 
of T. nigritarus are discussed. Mesopolobus diffinis preferentially 
parasites hosts in the small 1-year galls. This and other evidence 
suggests that not all galls are equally available for parasitism. The 
results show that the population densities of both parasites are 
dependent on the density of the host. In Torymus this is especially 
true for those generations attacking even year galls and in both 
cases, it is host density rather than density of searching parasites of 
the previous generation which is the primary determinant of 
numbers. 
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62. REDEFERN (M) and CAMERON (RAD). Population dynamics of the 
yew gall midge Taxomyia taxi. Ecolgoical Entomology. 3, 1978; p.251-
263. 
The causes and incidence of mortality in populations of the yew gall 
midge Taxomyia taxi at kingley vale, West Sussex, are described in 
relation to the various life cycles of the midge. Life table analysis of 
populations studied for 10 years indicates that the key factor in 
mortality is failure to achieve maximum fecundity, although in 1 year 
life cycles parasitism by Mesopolobus diffinis is equally important. 
Densities and mortality vary' considerably between different life 
cycles, and no regulation has been firmly established. Interactions 
between the host populations and their paraSites are complex. The 
existence of long-term cycles of host and parasite densities are 
predicted. 
63. REDFERN (M) and CAMERON (RAD). Population dynamiCS of the 
yew gall midge Taxomyia taxi and its chalcid Parasitoids: A 24 year 
study. Ecological EntomolosY. 18, 1993; p.365-378. 
The dynamics of three populations of Taxomyia taxi and its chalcid 
parasitoids have been studied over a 24-year period. Most individuals 
have a 2-year life cycle but some develop in 1 year. Details of within-
generation mortalities in T. taxi are used for life table analyses. 
Mortality in the period ~etween emergence of adult T. taxi and .Iarval 
infestation of buds appears to be density-dependent and is the 
largest component of overall mortality. In 2-year life cycles, this 
mortality and that caused by Torymus nigritarsus caused by 
Mesopolobus diffinis is density dependent and accounts for most 
within gall losses. T. nigritarsus, which attacks only 2-year galls, is 
absent from all populations for a number of years in the middle of 
the study period. Its searching efficiency declines as its density and 
that of its host increase. Densities of M. diffinis are strongly 
correlated with those of available hosts. Percentage parasitism of 2 
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years galls is less than that of 1 year galls. Although there are some 
correlations in densities and mortality between trees, the dynamics 
of populations on each are frequently different. 
64. REDFERN (M) and CAMERON (RAD). Risk of parasitism on 
Taxomyia taxi in relation to the size of its galls on yew, Taxus 
baccata. Ecological Entomology. 3, 1978; p.213-230. 
The galls of Taxomyia taxi on yew are attacked by two chalcid 
parasitoids, Mesopolous diffinis and Torymus nigritarsus. The risk of 
attack by either species varied with the size of the galls. The position 
of galled buds appears not to affect the risk of parasitism, the size of 
the galls has significant and different effects on the risk of attack by 
each parasitoid. Both overall and in individual samples the risk of 
attack by M. diffinis increases the more gall size deviates from the 
mean. Where galls in a particular sample have a high mean size the 
risk is greatest in every larger galls; in samples with a lower than 
normal mean, the risk is greatest in very small galls. The risk of 
attack by T. nigritarsus shows an opposite trend, being greatest at 
the mean and least at the extremes. These results are discussed in 
relation to the complex life cycles shown by T. taxi, to the population 
dynam ic of T. taxi and both parasitoids, to the size and shape of the 
ovipositors in both parasitoids, and to the structure of the galls. 
----------- ---------- -----------, THECODIPLOSIS JAPONESIS 
UCHIDA ET INOUYE. 
65. SONE (K). Gregariousness and development of larvae of the Pine 
Needle gall midge, Thecodiplosis japonesis Uchida et Inouye, in a gall. 
Applied Entomology and Zoology. 20C 4); April, 1985; p.431-438. 
The gregariousness and the competition for food among larvae of the 
Pine needle gall midge, Thecodiplosis japonensis Uchida et Inouye, 
were studied during the period from 1976 to 1982. The competition 
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in the galls was not so strong as to cause the death of larvae, but it 
did decrease larval body size. This decline in the size of larvae might 
lead to increased mortality of the overwintering population in the soil 
and to a decrease in body size and fecundity of females; but the 
competition is unlikely to be important in regulating the population 
density. The gregariousness of larvae seemed to give them a greater 
chance to settle themselves and to survive in the gall. Galls with 
more larvae seemed to produce more females per gall, which resulted 
in higher fecundity per gall and per population. 
66. SONE (K). Impact of the Pine Needle gall midge, Theocodiplosis 
japonensis uchida et Inouye, on the growth of Pine trees. Journal of 
the Japanese Forest Society, 68(7); July, 1986; p.278-283. 
The impact of the infestation by the pine needle gall midge, 
Theocodiplosis japonensis Uchida et Inouye, on the height, radial and 
volumetric increments were studied for young pine trees, pinus 
thunbergii, which had been infested for four years at the Tokuyama 
experimental forest station of Kyoto University in yamaguchi 
perfecture. No significant reductions in the height, radial, and 
volumetric increments due to this severe infestation were detected in 
the first year of the infestation. At least two to three years of 
infestation was necessary to cause appreciable losses in the growth 
of pine trees. The extremely high percentage of galled needles on 
the leading shoot of the first branch order greatly increased the 
mortality, but it did not have any impact on the growth of radius and 
stem volume. 
67. SONE (K). Mortality factors before gall formation by the pine 
needle gall midge, Thecodiplosis japonensis Uchida et Inouye. Journal 
of Japanese Forest Society. 68(1), 1986;p,32-34. 
This article examines the mortality factors operating on the pine 
needle gall midge, Thecodipless japonesis Uchida et Inouye, before 
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gall formation as part of a study on the population dynamics of this 
species made in a young stand of Pinus. thunberjii at the kamigamo 
experimental forest station of Kyoto University from 1975 to 1982. 
Population density of this insect decreased drastically before the 
formation of galls and during the period when third-stage larvae and 
pupae were in the soil. The author highlights that the mortality 
before gall formation had an important impact on the population 
dynamics of the species. The mortality before gall formation has 
been examined in three stages: that due to failure to achieve 
maximum fecundity, and that of eggs and hatched larvae. The main 
causes of the mortality are described. 
68. SONE (K). Effects of the gregariousness of larvae in galls on the 
reproductive success of the pine needle gall midge, Thecodiplosis 
japonesis Uchida et Inouye. Journal of Application of Entomology~ 
119; Jan? 1995; p.267-272. 
The affects of the gregariousness of larvae of the pine needle gall 
midge, Thecodiplosis japonesis Uchida et Inouye on the reproductive 
success of the midge were examined by field observations and 
laboratory experiments. The gregariousness of larvae in a gall did 
not cause the death of larvae in the gall, and the number of emerged 
adults per gall was expected to increase with the number of larvae 
per gall. Gregariousness decreased the size of larvae in galls. The 
decline in the larval size did not cause a simple decline in the 
number of eggs deposited per female. Females that emerged from 
medium size larvae deposited many more eggs than those from large 
and small larvae. The calculated number of eggs deposited per gall 
increased with an increase in the number of larvae per gall from one 
to five, but not when the number of larvae per gall was more than 
six. A simple model showed that if a female deposited about 10 eggs 
per egg cluster the number of eggs depostted by her daughters in the 
next generation would be maximum. ,<,' ;J--' 
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69. SONE (K). Ecology of host - Parasitoid community in the pine 
needle gall midge, Thecodiplosis japonesis Uchida et Inouye. Journal 
of Application of Entomologist. 102, 1986; p.516-527. 
The host - parasitoid community of the pine needle gall midge, 
Thecodiplosis japonensis Uchida et Inouye, was studied in a young 
stand of Pinus thunbergii at Kamigamo Kamigamo experimental forest 
station of Kyoto University, Kyoto, Japan, from 1975-1982. The host-
parasitoid community was simple and stable. Platygaster matsutama 
Yoshida and Inostemma Seoulis were dominant species of Parasitoids 
and acted on the host midge in temporal sequence. 1. Seoulis, which 
acted later than P. matsutama, had a tendency to avoid oviposition 
on the host individuals which had already been parasitized by P. 
matsutama. The competitive interaction between the two parasitoids 
was assessed by comparing the percent parasitization for galls which 
contained larvae multi-parasitized by both P. matsutama and 1. 
Seoul is with that for galls with larvae simply parasitized by P. 
matsutama or 1. Seoulis alone. The competitive interaction between 
the two parasitoids decreased the effectiveness of individual species. 
70. SONE (K). Population dynamics of the Pine needle gall midge, 
Thecodiplosis japonensis Uchida et Inoye. Journal of Application of 
Entomology. 103, 1987; p.386-402. 
The population dynamics of the pine needle gall midge, Thecodiplosis 
japonensis, was studied during the period from 1975 to 1982 in a 
young stand of pinus thunbergii at kamigamo experimental forest 
station of Kyoto University, kyoto. Life tables were obtained for 6 
generations. Population density decreased drastically before the 
formation of galls and during the period when 3 rd -stage larvae and 
pupae were in the soil. Decline in population density was attributed 
to abiotic factors rather than biotic ones. The natural population of 
T. japonesis was maintained at very low density and was well 
regulated. Life table analysis for 6 generations of population data 
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indicated that the key factor was the failure to realize maximum 
fecundity. The natural population seemed to be regulated mainly by 
mortality prior to gall formation. 
-------------, ----------------, CEPHIDAE, CEPHUS CINTUS. 
71. HOLMES (ND}.Population dynamics of the wheat stem sawfly, 
Cephus Cinctus in Wheat. Canadian Entomologist .. 114; Sept, 1982; 
p.77S-788. 
The effects of the major factors on populations of the wheat stem 
sawfly, Cephus cinctus Norton, were studied in the field at 
Lethbridge. Fecundity of the females, which contain an average of 
32.7 eggs, is influenced by the condition and variety of host plants in 
which they develop as larvae. Populations of the adults that emerge 
from infested crops cut 7-9% by the larvae in one year may infest 
70-80% of the stems of adjacent crops in the following year. 
Increased adult densities, however, fail to increase markedly the 
percentage of stems infested because the adults concentrate at field 
margins when they reinfest the most preferred stems. Another major 
drop is caused by host plant resistance, which is influenced in both 
susceptible and resistant wheats by the weather during the growing 
season. On an average, all of the larvae die in 28% of the infested 
stems of two susceptible wheats and in 67% of those of a resistant 
wheat. Paratisim, which was a major factor in only delayed ripening 
of the wheat crops. 
------------, CH RYSOM ELIDAE, CALOPEPLA 
LEAYANA. 
72. IRFAN AHMAD (5) and. SEN-SHARMA (PK). Bionomics of Calopep/a 
Leaya na Latr., a serious defoliator of Gmelina Arborea Roxb. 
Plantations in India. Indian Forester. 116(1); Jan, 1990; p.71-82. 
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The bionomics of Calopepla leayana was studied in the laboratory, 
outdoor wire meshed cages of insectary as well as in the field 
conditions. Adult beetles after returning from hibernation in the first 
week of May, lay their eggs on the first available trees of Gmelina 
arborea. The mating period is observed to be 71.2S± 22.60 mts. Eggs 
are laid either on the under surface of leaf or on the tender stems 
near the apex of twig in the form of an ootheca. One female is 
capable of laying as many as 18 oothecae, each producing from 32 to 
65 eggs. An exceptionally larger ootheca may contain about 97 eggs. 
Life-history studies reveals that under normal abiotic conditions, the 
pests undergoes three generations annually and all the generations 
overlap considerably. The sex proportion between males and females 
during different generations was 45.66±2.76% and 54.35±2.75% 
respectively. 
-------------- I 
--------------, ONCIDERES 
RHODOSTICTA. 
73. FELKER (P), REYES (I) and SMITH (D). The girdler (Oncideres 
spp.) damage to Acacia, Albizia, Leucaene and Prosopis in the new 
world. Nitrogen - Fixing - Tree - Research - Reports. 1, 1983; p.44-
45. 
Oncideres rhodosticta severs small branches preferring prosopis but 
occasionally damaging Leucaena. The larger O. Pustulatus severs 
branches of diam. 3-4cm and length 3m, preferring Acacia 
farnesiana, Leucaena Pulverulenta and L. Leucocephala but also 
attacking Albizia julibrissin, prosopis alba and P. chilensis. 
Toxaphene gave 2-wk control of O. rhodosticta but was Phytotoxic to 
Leucaena. An extract of Azodirachta indica did not deter feeding by 
O. Pustulatus on Leucaena. The synthetic pyrethroid, Pydri n, was not 
Phytotoxic to Leucaena and provided good initial knowk-down and 
kill. An aerial application of pydrin was completely ineffective in 
controlling O.rhodosticta on Prosopis. 
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74. POlK (KL) and UECKERT (ON). Biology and ecology of a 
mesquite twig girdler, Oncideres rhodosticta, in West Texas. Annals of 
the Entomolgical Society of America. 66(2), 1973; p.411-417. 
Oncideres Rhodosticta Bates causes severe damage to small branches 
of mesquite in many range land area of Texas. The adults of the 
cerambycid emerge from gallaries in girdled branches from late 
August to the end ·of November. They feed on the tender bark of 
mesquite round buds, thorns and small limbs. Each female girdles 
about one branch and deposits about 8 eggs beneath the bark. 
Within 10-14 days, 98% of the eggs hatch and the larvae feed on the 
sapwood, opening the oviposition scar to expel frass after about 3 
months. Pupation occurs in late Aug. and early September and is 
preceded by a prepupal stage. Each larva consumes about 1.44 cm 3 
mesquite wood during its development. Parasites and Predators kill 
15-22% of the larvae, while 34-55% die from undetermined causes. 
Twig girdler larvae may complete for space and food with other 
cerambycids and several species of Bostrichids. About 31% of all 
girdled branches are broken off by wind storms and live stock before 
the adults emerge. 
--------------, ------------, -------------, TORTOISE BEETLES. 
75. BARROWS (EM). Life cycles, mating, and color change in Tortoise 
Beetles. Coleoptersits Bulletin. 33(1), 1979; p.9-16. 
This article deals with a Tortoise Beetles i.e. Deloyala guttata and 
Metriona bicolor. These beetles develop from eggs to adults in from 
23 to 43 days. Their larvae and those of plagiometriona clavata 
construct and carry fecal masses that appear defensive in function. 
Adult D. guttata and M. bicolor usually attain full metallic coloration 
when they are from 9 to 27 days old. Copulation usually occurs with 
the male mounted on the female, and it lasts from 15 to 583 min. 
Beetles often copulate repeatedly with the same mates and are also 
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polygomous. During copulation, older adults of M.bicolor change 
color in from 120 to 1033 sec. from brownish orange with black spots 
to brilliant, metallic gold. These beetles are usually gold, when they 
are undisturbed. Disturbance causes them to turn from gold to 
goldish orange with black spots in from 12 to 141 sec. and then 
eventually to turn to brownish orange with spots. While changing 
color, males show spots significantly faster than females. 
------------, -----------, CICADELLIDAE, EMPOASCA FABAE. 
76. DEGOOYER (TA), PEDIGO (LP) and RICE (ME). Evaluation of 
grower-oriented sampling techniques and proposal of a management 
program for potato Leaf hopper in Alfalfa. Journal of Economic 
Entomology. 91(1), 1998; p.143-149. 
The study was conducted from 1994 to 1996 comparing 4 grower 
oriented sampling techniques with an abosulte technique for 
estimating density of potato leaf hopper, Empoasca fabae in alfalfa. 
For each relative sampling technique, the number of adults or adults 
and nymphs combined were regressed on the number of adults or 
adults nymphs combined from the absolute technique. The relative 
variation and relative net precision of each sampling technique also 
were calculated as well as the optimum number of sampling units 
required for each technique for a desired precision. Based on the 
regression analysis and comparison of relative variation and relative 
net preCision, suction (adult), sweep (adult), and sticky trap (48hr) 
are all adequate sampling techniques for estimating adult potato leaf 
hopper population levels. Economic thresholds were calculated for 
economic injury levels for each of these techniques by using different 
alfalfa prices and management costs. 
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------------, ----------, COLEOPHORIDOE, COLEOPHORA 
PARTHENICA. 
77. MULLER (H) and GOEDEN (RD). Parasitoids acquired by 
Coleophora Parathenica ten years after its introduction into southern 
California for the biological control of Russian thistle. Entomophaga. 
35(2), 1990; p.257-268. 
The Parasitoids acquired by Coleophora Parthenica, after it 
introduction into California for the biological control of Russian 
thistle in 1973-74, were studied in the Coachella Valley of Southern 
California in 1985-86. Eight species of Parasitoids were reared from 
overwintering larvae of C.Parthenica, but none from the F1 larvae, 
and just 2 individuals of one species from the F2 summer generation. 
The level of parasitism of overwintering larvae was positively 
correlated with branch diameter, and ranged from 2% in the primary 
(main) branches of 45% in the tertiary branches in the spring 1985 
sample, and from 2 to 19% resp., in the spring 1986 sample. Rates 
of parasitism 20% were only found at sites with higher plant cover 
and chenopod diversity, but no other plant source or alternate hosts 
of the Parasitoids of C. Parthenica were found. The 2 dominant 
species were solitary hymenopterous ectoparasitoids, the Pteromalid 
Norbanus Perplexus and the eurytomid Eurytoma strigosa, and both 
are congeners of native parasitoids of C. Parthenica in Pakistan. The 
2 other species of Parasitoids of C. parthenica in Southern California 
for which other hosts are known are Polyphagous and external on the 
larvae. 
--------------, ------------, COLLETIDAE, PROSOPIS VELUTINA. 
78. KEYS (RN), BUCHMANN (SL) and SMITH (SE). Pollination 
effectiveness and pollination efficiency of insects foraging Prosopis 
Velutina in South eastern Arizona. Journal of Applied - Ecology. 32(3), 
1995; p.519-527. 
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Plant - Pollinator interactions were examined with respect to 
Prosopis Velutina, and the first quantification of pollination 
effectiveness and pollination efficiency of several groups of insects 
that forgae on this species in the Sonoran Desert near Tucson, 
Arizona. Pollination, effectiveness is defined as a measure of an 
insect's potential as a pollen vector, as reflected by its ability to 
effect fruit production significantly. Pollination effectiveness of small 
insects, determined by covering inflorescenes with mesh bags with 
3mm pore size, was equal to that on completely open-pollinated 
inflorescence. Pollination effectiveness of noctural insects, 
determined by exposing inflorescence to visitation only at nigh, was 
non-significant. Pollination efficiency is defined as the relative ability 
of an insect to pollinate flowers effectively, as measured by fruit 
production per some unit of measure. 
----------------, -------------, CURCULIONIDAE, BARIOSCAPUS 
CORDIAE. 
79. NANDA (N) and PAlNI (HR). Some aspects of the biology of 
Sa rioscapus Cordiae (MSHL). Annals of Entomology. 9(2), 1991; p.91-
94. 
The adults of Sarioscapus Cordiae attack the fruits of Cordia myxa 
and Cordia obliqua. They feed on the green pedicel, Sepais and the 
pollen grains inside the bud. Copulation starts 4-7 days after the 
feeding. The duration of copulation varies from 14 minutes to 2 
hours. The members of a pair can copulate 6-20 times during their 
life period. Oviposition starts 6 hr. to 32 hr. after mating. The eggs 
are deposited in the cavities prepared in Calyx and are covered with 
anal secretion. An average of 47.6 eggs are deposited by one female. 
The eggs hatch in about 7 days. The larva nourishes itself on the 
developing seeds within the fruit and moults three times before 
pupating inside the fruit. The adults start emerging towards the end 
of May. They leave the fruits a nd hibernate under the bark of various 
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trees till the flowering of the host next year. Diapusing adults suffer 
heavy mortality under captivity. 
-----------, -----------, -------------, BOLL WEEVILS. 
80. SLOSSER (lE) and FUCHS (TW). Overwinter survival of boll 
weevils in the Texas rolling plains. Environmental - Entomology. 
20(3), 1991; p.877-881. 
Overwinter survival of the cotton pest Anthonomus grandis was 
compared in the southern and northern Texes rolling plains over a 4 
year period. In one test, survival in mesquite, litter saw compared to 
that in broad leaf litter during the winters of 1985-86, 1986-87 and 
1987-88. Mesquite litter was a suitable overwintering habitat, and 
over winter survival in mesquite litter was comparable to that in 
broad leaf litter in the southern and northern rolling plains. Spring 
emergence terminated earlier in mesquite litter as compared with 
that in broad leaf litter in both the southern and northern rolling 
plains. In a second test conducted during the winter of 1986-89, 
overwinter survival of 4 different populations was compared in the 
southern and northern rolling plains. The results of the second test 
indicated that there are no genetiC diffferences in overwintering 
ability in rolling Plains weevils. 
-----------, ------------, ------------, HYLOBIUM ABIETIS. 
81. lEATHER (SR) IRFAN AHMAD (S) and HOGAN (l). Adult 
feeding preferences of the larvae pine weevil, Hylobium abietis. 
European Journal of Entomology. 91, 1994; p.385-389. 
The adult feeding preferences of Hylobius Abietis were tested at 
three temperatures, 10, 15 and 20°(, with different host plants, 
pinus sylvestris, picea abies and Fraxinus excelsior, in simple paired 
choice tests. At all temperatures adult weevils showed a marked and 
significant preference for P.Sylvestris over the other two host plants. 
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81. lEATHER (SR) IRFAN AHMAD (5) and HOGAN (l). Adult 
feeding preferences of the larvae pine weevil, Hylobium abietis. 
European Journal of Entomology. 91, 1994; p.385-389. 
The adult feeding preferences of Hylobius Abietis were tested at 
three temperatures, 10, 15 and 20°(, with different host plants, 
pinus sylvestris, picea abies and Fraxinus excelsior, in simple paired 
choice tests. At all temperatures adult weevils showed a marked and 
significant preference for P.Sylvestris over the other two host plants. 
85 
F. excelsior was not a preferred host plant and there was some 
evidence to suggest that at higher temperatures, the presence of F. 
excelsior inhibited feeding. Adult weevils consumed up to five times 
as much food at 20°C than they did at 10°C, 25.2.9mm 2 of bark of 
P .sylvestris at 20°C compared to 47.8mm 2 at 10°C, 137.2mm2 of 
P .abies bark at 20°C compared to 27.3mm 2 at 10°C and 24.6mm 2 of 
F. excelsior bark at 20°C, compared 4.0mm 2 at 10°C. These results 
are discussed in relation to possible pest management strategies. 
------------, ------------, -------------, HYPERA POSTICA. 
82. DEGOOYER (TA), PEDIGO (LP) and GILES (KL). Population 
dynamics of the Alfalfa Weevil in Central and Southern Iowa. Journal 
of the Kansar Entomological Society. 68(3); Nov") 1995; p.268-278. 
Eight life tables were constructed for the alfalfa weevil, Hypera 
postica from populations at four Iowa sites in 1991 and 1992. A 
fungal pathogen, Zoophthora Phytonomi Arthur, was the key factor 
regulating. Within generation trends in 1991. The disease caused 
high mortality of alfalfa weevil during the third and fourth stadia. 
Other unknown mortality factors were important in regulating 
population densities in 1992. These undetermined mortality factors 
may have included failure of early instars to establish on aflalfa 
plants and predation of all instars. Two larval parasitoids, 
Bathyplectes Curculionis and Bathyplectes anurus caused a relatively 
small percentage of mortality during both 1991 and 1992. 
83. DEGOOYER (TA), PEDIGO (LP), GILES (KL) and RICE (ME). 
Phenology of the alfalfa Weevil in Iowa. Journal of Agricultural 
Entomologist,. 13(1); Jan., 1996; p.41-53. 
This article discuss the phenology of weeVil, Hypera postica in 
relation to alfalfa growth at four Iowa field locations along a 
latitudional gradient. The strong phenological differences were 
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observed between central and southern Iowa alfalfa fields. At the 
northern most sites, the majority of eggs was deposited in the 
spring, where as there was greater fall oviposition and survival of 
overwintering eggs at the two southernmost sites. These 
phenological differences led to greater densities of larvae present 
earlier in the growing season when plants were smaller, at the 
southernmost sites relative to the northernmost sites. Therefore, 
alfalfa fields located in the southern part of Iowa have a greater 
potential for incurring economically damaging densities of alfalfa 
weevil. 
84. HARCOURT (OG), MUKERJI (MK) and GUPPY (JC). Estimation 
of eggs populations of the Alfalea Weevil, Hypera Postica. Canadian 
Entomologist. 106(4); April ,1974; p.337-347. 
The two methods were developed for estimating numbers of eggs in 
the spring growth of alfalfa. The first is based on direct counts of the 
eggs, which are laid in clusters and hence, aggregated in 
distribution, for moderate levels of infestation, estimates with 
acceptable precision may be obtained by taking a single 3-stem 
bouquet of alfalfa from 80 randomly selected ft2 (.09m2) quadrats 
within a field. The second is based on counts of the oviposition 
punctures which are randomly dispersed and consistent with the 
Poisson distribution. Although slightly less accurate, this method will 
provide a valid index of the number of eggs with less labour; 
acceptable precision may be obtained by taking a single bouquet 
from just 32 quadrats. 
----------, ------------, MYllOCECUS DAlBERGIAE 
RAMAMURTHY. 
85. KUMAR (S), YOUSUF (M), IRFAN AHMAD (S) and CHOUHAN 
(5). Myllocecus Dalbergiae Ramamurthy. A new nursery pest record 
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on Moringa Oliefer a from Rajasthan, India. Bulletin of Pure and 
Applied Sciences_ 14A(2), 1995; p.97-99. 
Moringo Oleifera is an important tree species of arid zone and is 
widely planted by villagers for its food value, fodder and fire wood. 
Sixteen insect pests have been reported to cause damage to Moringa 
Oleifera; of which four species of Myllocerus viz. M. discolour; M. 
viridans; M. maculsus and M. tenudavis hae already been reported. 
Myllocerus dalbergiae is being reported for the first time from 
Moringo Oleifera from Rajasthan. It causes about 30% defoliation in 
August- September. Monocrotophos 36 SL @ 0.02% gave satisfactory 
results for controlling this pest. 
-----------, ----------, -----------, PANTOMORUS CERVINUS. 
86. COATS (SA) and MCCOY (CW). Fuller rose beetle Ovipositional 
preference on florida Citrus. Journal of Economic Entomology. 83(3); 
June, 1990; p.860-865. 
This article deal with rose beetle i.e. Pantomorus Cervinus. Its egg 
masses were found on nearly 60% of 1,500 oranges, tangerine and 
grape fruits, selected randomly from two mixed citrus groves in 1988 
and 1989. However, of the 18,3200 processed fruit checked in 
packing houses, no. P.Cervinus eggs were found. Calyx removal 
during the packing process may be the cause of this phenomenon. 
Two sampling methods for determining beetle density per tree in the 
field are reported; emergence traps and beating samples. An 
oviposition study, which enclosed 1-10 beetles on 8m 3 of tree 
volumes with Fiberglass mesh cages, revealed the location of 
oviposition sites, the relationship between beetle density and number 
of eggs laid per side, the variability of eggs deposited over time of 
year and how this variability is correlated to ambient temperature 
fluctuations. 
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----------------, --------------, ------------, PATIALUS 
TECOMELLA. 
87. GAUR (Meeta) and IRFAN AHMAD (S). Incidence of patialus 
Tecomella Pajmi et.al. on Tecomella Undulata (Smith) in Rajasthan. 
Bulletin of Pure and Applied Sciences. 15A(1), 1996; p.51-53. 
Tecomella undulata, commonly known as "Marwar Teak" is an 
important agroforestry tree species of Arid and Semiarid region. The 
distribution pattern of T. undulata in desert area of India is quiet 
obvious because of its sparking features of drought tolerant, high 
quality of timber, fuel wood and fodder etc. During the course of 
field survey, it was evident that T. undulata was severely attacked by 
a curculionid Pest, Patialus tecomella. Larvae feed in mass, on leaves 
and cause skeletionization of the leaves. Severe infestation was 
visible in the month of November and causes severe threatening to 
nursery stage. Extensive, field survey was geared by in the various 
nurseries of Jodhpur, and data were analzyed in the text. The biology 
of the weevil and its trade-off in view of control measures were also 
discussed in the present investigation. 
-------------, ------------, -------------, PISSODES STROBL 
88. HULME (MA), DAWSON (AF) and HARRIS (lWE). Exploitating 
coldhardiness to separate pissodes Strobi (Peck) from associated 
insects in leaders of Picea Sitchensis (Bong) Carr. Canadian -
Entomologist. 118( 11), 1986; p.11S-1122. 
The cold-hardiness of Pissodes strobi and its insect natural enemies 
in leader of Sitka spurce in British Columbia was investigated to 
determine whether the natural enemies could be retrieved free of the 
host for use as biological control agents. Leaders were stored for 1-
14 days at -8, -16 or -26xc. All adults, larvae and pupae of pissodes 
strobi were dead after 14 days at -16x (, where as the dipterous 
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Predator Lonchaea Corticis and the hymenopterous parasites 
Eurytoma Pissodis, Rhopalicus Pulchripennis and Dolinchomitus 
terebrans continued their development after storage at -26x C; 
Bracon Pini seemed susceptible to -26x C but continued development 
at -16x C. of the few examples of Allodorus Crossigaster, one adult 
emerged after 7 days at -16x C. These results show that in leader 
clipping operations new used for attempted control of P. storbi, most 
of the natural enemies associated with the weevil could be retrieved 
after suitable cold treatment. 
89. VANDERSAR (TlD). Emergence of Predator and Parasites of the 
white pine weevil, Pissodes strobi from Engelmann spurce. Journal of 
the Entomological Society of British Columbia .. 75, 1978; p.14-18. 
The adult insects of 13 species emerged from 153 leaders of 
Engeimann spruce attacked by Pissodes Strobi at 2 places in British 
Columbia in 1976-77. The most abundant species was Lonchaea 
corticis Tayl., a dipterous scavenger and predator on the immature 
stages of P. Strobi. The most important primary parasites attacking 
fourth instar larvae and pupae were Ephialtes terebrands 
nubilipennis, Bracon Pini, Eurytoma Pissodis and Rhodalicus 
Pulchripennis. Completion for suitable hosts appeared to be greatest 
between the last two species, since females exhibited agonistic 
behaviour when searching for oviposition sites. 
-------------, -------------, ------------, ROHIDA DEFOLIATOR. 
90. IRFAN AHMAD (S), GAUR (M) and GUPTA (RK). Morphometrical 
studies of Larvae of Rohida defoliator, Patialus tecomella Pajni, Kumar 
and Rose. Van Vigyan. 36(2), 1998; p.74-77. 
Rohida defoliator, Patialus tecomella Pajni, Kumar and Rose is one of 
the major pests of the Rohida, Tecomella undulata. Its larvae are 
voracious feeder on leaves and cause severe skeletionization. The 
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adults feed from the margins and cut the leaves, making large and 
irregular holes. Patialus tecomella is the first ootheca laying weevil 
so far reported. There are found larval instars. The Weevils pass 
through 5-6 overlapping generations in a year. Life-cycle from egg to 
adult takes 33.371± 2.235 days where as duration from egg to egg 
lasts in 38.381 ± 2.460 days. Morphometric studies of the larvae of 
P. tecomella corroborate with Dyar's rule for the progressive 
enlargement of head capsule in successive instars but prizibrum and 
Megusor's hypothesis on the growth in length and bqdy weight during 
developmental stages does not apply in this case. 
-------------, -----------, CYNIPIDAE, ACRASPIS HIRTA. 
91. WASHBURN (JO) and CORNELL (HV). Chalcid parasitoid attack 
on a Ga" wasp population Acraspis Hirta on Quercus Prinus 
(Fagaceae). Canadian Entomologist. 111, 1979; p.391-400. 
The developmental sequence of the asexual of the gall wasp Acraspis 
Hirta Bassett on its host plant Quercus Prin us is described from a site 
in New Jersey. Chalcid attack was the key mortality factor in the gall 
population. Parasitoids concentrated their attack on host galls before 
galls matured and hardened. Hardening of gall walls appears to be 
the most important deterrent to later attack by inhibiting oviposition. 
Parasitoids which emerged from A.hirta galls did not reinfest the 
surviving hosts but probably shifted to other gall species. The 
parasitoids of Cynips divisa, a similar and old world gall species, 
become progressively more generalised in their feeding preferences 
as the season progressed. No such temporal sequencing was 
observed in A.hirta. Spacing out of A.hirta galls among leaves is an 
importtant strategy for increasing individual fitness in response to 
parasitoid attack. Most trees were sparsely infested, and few leaves 
supported more than one gall. Parasitoid mortality was significantly 
higher on multiply infected leaves than on leaves with one gall. 
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---------- ---------- ------------- CHALCIOOIOEA. , , , 
92. AGARWAL (80) and lAIN (MK). Studies on the leaf and shoot galls 
of emblica officinal's Gaertn formed by Chalcidoidea. Cecidological 
Internatinale. 2(1), 1981; p.39-44. 
The plant Emblica officinalis Gaerth grown in orchards for its 
medicinal value. The fruits are much valued for their use in jams as 
food. Galls formed by Asphondylia Phyllanthi felt on leaves and 
Betousa Stylophora on shoot of this plant have been reported earlier. 
The adults reared were very small black chalcid wasps. Galls formed 
by Chalcids are common. Mani (1948, 59) reported chalcid galls on 
A.Leucophloea; Hemidesmus-Indicus, Ficus Retusa and Bassia 
Latifolia. The peculiarity in the structure of galls drove interest to 
make the present study. 
---------------, ------------, ----------, CHALCIOOIO SPECIES. 
93.SANTIS-L-DE and FERNANDES (GW). Brazilian Parasitoids of gall-
forming insects: Two new Chalcidoid species and host records. 
Entomological - News. 100(1), 1989; p.29-36. 
The taxonomy and host plants of 3 chalcidoid parasitoids of gall 
forming insects in Minas Gerais, Brazil, are discussed. The data are 
given on the biology and geographical distribution of Lochitoencyrtus 
gahani, a Parasitoid of the Psyllid Neolithus fasciatus which indues 
leaf galls in sapium biglandulsum. Two new species, Syrphophagus 
cecidium sp., a parasitoid of Trioza sp. on Myrcia itambensis, and 
Eurytoma minasensis sp., a parasitoid of Anadiplosis sp. on 
Machaerium aculeatum have been described. 
--------------, -----------, ------------, OIPLOLEPIS NOOULOSA. 
94. BROOKS (SE) and SHORTHOUSE (l0). Biology of the Rose stem 
galler Diplolepis Nodulosa and its associated component community in 
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Central ontrarid. Canadian Entomologist. 129; Nov IDec, 1997; p. 
1121-1140. 
Oiplolepis nodulosa induces sma", monothalamous Prosoplasmic galls 
in stem tissues of Rosablanda Aiton. Adults and galls are redescribed 
and notes on distribution, host records, morphological variation, and 
a comparison with related species are presented. Galls are commonly 
attacked by the inquiline Periclistus Pirata. Data on life history and 
mortality of inducers and inquilines along with seasonal variation in 
gall density were obtained from a study site near Sudbury, Ontario, 
in 1993 and 1994. Inquilines killed 55% of the inducer population in 
1993 and 65% in 1994. The abundance and density of galls 
fluctuated over the 2 years; however, the proportion of galls 
modified by inquilies remained constant. Six species of Parasitoids 
caused an additional 17% inducer mortality. Aprostocetus sp. was the 
dominant parasitoid of D.nodulosa, where as the other five species 
were incidental. The assemblage of Parasitoids associated with galls 
modified by P. Pi rata . 
--------------, ------------, ------------, DIPLOEPIS ROSAE. 
95. ASKEW (RR). The diversity of insect communities in leaf-mines 
and plant galls. Journal of Animal Ecology. 49(3), 1980; p.817-829. 
The data collected mainly in the UK over a number of years, indices 
of species diversity are applied to parasite communities associated 
with cynipid gall-wasps (especially Diplolepis Rosae on rose) and 
leaf-mining species of Phyllonorycter (espeically P. maestingellus) on 
beech. Their performances were examined, and it was concluded that 
they provide a useful measure of community composition. The 
information is provided on the communities associated with a further 
19 cynipids on various shrubs and trees and on species of 
Phyllonorycter on about 6 shrubs and about 10 trees. Communities 
include more polyphagous than specific parasite species, and they 
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are more diverse on trees than on shrubs or herbaceous plants. 
Community diversity is highest in situations where most species of 
primary hosts occur. This is on trees in the cases of both gall-wasps 
and Phyllonorycter. The varied structure of galls on Oak provides a 
basis for a partitioning of resources between polyphagous parasites. 
------------- ---------- ----------- DRYOC05MU5 KURIPHILU5. , , , 
96. KIM (J). Natural enemies of Dryocosmus kuriphilus yasumatsy 
and their seasonal prevalence of adult emergence in Korea. Korean 
Journal of Applied Entomology. 32(3), 1993; p.285-290. 
The study investigates the natural enemies of Dryososmus Kuriphilus 
on chestnut in Korea and their seasoal patterns of adult emergence. 
The natural enemies identified included Torymus Sinesis, T. geranii, 
Eurytoma brunniventris, E. setigera, Megastigmus nipponicus, M. 
maculipennis, Ormyrus flavitibialis, O. Punctiger, Eupelmus Urozonus, 
Eupelmus sp., Sycophila variegata. The seasonal prevalance of 
parasitic wasps was investigated in Kyonggi province. T. Sinesis, the 
most dominant parasitoid, emerged in April to early May from 
withered galls formed in the previous year. The four parasitoids T. 
geranii, S. variegata, E. urozonus and Eupelmus sp. emerged from 
withered previous year galls in April to May and also from current 
year galls in June to August. The other parasitoids emerged from 
only current year galls in June to August. 
97. MURAKAMI (Y), OHKUBO (N), MORIYA (5), GYOUTOKU (Y), 
KIM (CH) and KIM (JK). Parasitoids of Dryocosmus kuriphilus in 
South Korea with particular reference to ecologically different types of 
Torymus sinensis. Applied Entomology and Zoology_ 30(2), 1995;p277-
284. 
Torymus Sinensis was recorded in South Korea as a native parasitoid 
of the chestnut gall wasp, Dryocosmus kuriphilus, and proved 
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different from a Chinese population, which was imported into Japan 
and has become established, in the seasonal prevalence of adult 
emergence. The findings of the present study suggest that the 
parasitoid which has been recorded in the Korea Republic as 
'Torymus beneficus' is probably not beneficus but, in fact, T. 
Sinensis, and that the Korean populations of T. Sinensis might 
possibly consist of 2 types differing in the period of adult emergence. 
Eight species of parasitoids emerged from withered galls collected in 
the Korea Republic, among which T. Sinensis was dominant at all 
investigation sites. Seven other parasitoids, Torymus geranii, 
Ormyrus punctiger, Eurytoma Setigera, E. brunniventris, Sycophila 
Variegata, Eupelms Urozonus and Eupelmus sp. of the first 
generation, were considered to Parasitize the cynipid as primary 
parasitoids and those of the following generations behaved as 
hyperpa rasitoids. 
98. GYOUTOKU (Y) and UEMURA (M). Ecology and biological control 
of the chestnut gell wasp, Dryocosmus kuriphilus Yasmats: Damage 
and Parasitization in Kumamoto Prefecture. Proceedings of the 
Assocation for Plant Protection of Kyushy. 31, 1985;p.213-215. 
The results of assessments of damage caused to chestnut trees by 
the cynipid Dryocosmus Kuriphilus in 1977-78 and 1984 and of rates 
of parasitism by the torymid Torymus beneficus, the eupelmid 
Eupelms urozanus, the eurytomid Eurytoma Setigera and the encyrtid 
Cynipencyrtus flavus in Kumamoto Prefecture, Japan, have been 
discussed. 
99. OTAKE (A). Chestnut gall wasp, Dryocosum Kuriphilus Yasumatsu: 
A preliminary study on trend of adult emergence and some other 
ecological aspects related to the final stage of its life cycle. Applied 
Entomology and Zoology. 15(1), 1980; p.96-105. 
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The galls of Dryocosmus Kuriphilus Yasmatsu collected from chestnut 
trees in Japan were dissected to examine the contents of cells 
composing the galls; from June to September, the emergence of 
adults of Dryocosmus and its parasites was observed in the 
laboratory. It ws concluded that in that year, the Pupal stage was 
reached by mid-June and the adult stage by late June. The adult 
emergence was completed wihtin a short period, the last ones 
emerging on 10th July. Parasites continued to emerge from the galls 
over a much longer period. The emergence of adults of Dryocosmus 
was not significantly influenced by temperature or the food-plant. 
The frequency distribution of cells composing a gall was 
approximated by use of the truncated negative binomial series. The 
parasites reared from the galls comprised Torymus geranii, Eurytoma 
brunniventris, Ormyrus Punctiger O. Flavitibialis Yasumatsu and 
Kamijo and Eupelmus Urozonus Dalm. 
100. YASUMATSU (K) and KAMIJO (K). Chalcidoid parasites of 
Dryocosmus Kuriphitus Yasumatsu in Japan, with descriptions of five 
new species (Hymenoptera). Entomological Laboratory. 14, 1979;" 
p.93-111. 
The authors deal with 12 species of hymenopterous parasites reared 
from the galls of Dryocosmus Kuriphilus Yasumatsu, a serious pest of 
chestnut trees in Japan. The descriptions are given of Torymus 
beneficus sp. n., Megastigmus nipponicus sp, M. maculipennis sp, 
Ormyrus flavitibialis sp, and Eurytoma Schaeferi sp; Sycophila 
Variegata is recorded from Japan for the first time. The other 
species were T. gernaii, O. Puntiger, E. Brunniventris, E. Pistaciae 
Rand, Eupelmus Urozonus Dalm and Cynipencyrtus flavus Ishii. The 
data on the distribution and other hosts are presented for all the 
species. 
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--------------, -------------, -------------, EUURA AMERINAE. 
101. ROININEN (H), PRICE (PW) and TAHVANAINEN (l). Bottlom 
up and top down influences in the tropic system of a willow, a galling 
sawfly, parasitoids and inquilines. Oikos. 77(1), 1996; p.44-S0. 
The strong bottom-up effects dominated the trophic system of the 
host plant, salix Pentandra, the specialist galling sawfly, Eurra 
amerinae, inquilines in the genus Eurytoma and the most common 
parasitoid attacking both genera of herbivores, pteromalus capreae, 
in studies in Western Finland. A young willow population provided the 
basic resources for the 2nd and 3rd tropic levels, and the inquilines 
and parasitoid species showed strong positive, but density -
independent, responses to food supply. Colonized trees ranged from 
3 to 7 years old in 1989, and the Euura population had increased but 
declined steadily from 1989 to 1992. Populations of Eurytoma and 
Pteromalus tracked their resources closely, without influencing the 
major aspects of Euura population change dietated by availaibility of 
young trees and the rapid development of host resistance correlated 
with tree age. Trees continuously colonized by Euura from before 
1989 to 1992 were much more favourable to both higher tropic levels 
than trees colonized for the 1st time between 1989 and 1992, 
indicated the importance of host heterogeneity in the system. 
-----------, -----------, -------------, GALL CYNIPIDS. 
102. EVAN (D). Alternate generations of gall cynipids on Garry Oak. 
Canadian Entomologist. 104, 1972; p.180S-1818. 
The alternate generations of five species of gall-making cynipids on 
Garry Oak, Quercus garryana Doughlas, have been ascertained. 
Bisexual and agamic generations of each species have been through 
complete life cycles. All have been identified to species, three 
generations are described for the first time, two new synonyms and 
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one new combination are given. Morphology of the adults is relatively 
consistent between alternate generations, but specific 
characteristics, habitat, and gall-form may differ widely. The 
distinguishing features of the generations are presented including life 
histories, descriptions and photographs of galls, and comments on 
associate insects. 
------------, ------------, -------------, GALL WASP. 
103. WIEBES - RI1KS (AA) and RIlKS-AA-WIEBES (AD). The 
identity of the gall-wasp causing stunted acorns. Netherlands -
Journal - of Zoology. 30(2), 1980; p.243-253. 
The cynipid causing the monothalmous galls in stunted acorns of 
European Oaks (Quercus) to which references were made as early as 
1872 is a hitherto undescribed species, which is here described from 
the agomous female as Andricus legitimus sp.n., the species was 
collected in stunted acrons of Q.rabour in the Netherlands. It now 
appears that the Polythalamous galls found in stunted acorns are due 
to the secondary gall-forming influence of the inquilinous synergus 
cladestinus Eady. In rare instances, S. gallaepomiformis and 2 
species (Megastigmus dorsalis and Eurytoma brunniventris Ratz.) 
known to be parasites of Synergus are reared from stunted acorns. 
------------, ---------------, MELOIDOGYNE 
JAVANICA. 
104. BRONNER (R). Contribution to the histochemical study of nutritive 
tissues of zoocecidae. Marcellia. 40, 1977; p.1-134. 
The galls produced by Meloidogyne javanica on Lycopersicon 
esculentum were compared with those caused by cynipids and 
cecdomyids. The giant cells present in M. javanica galls showed a 
high concentration of RNA an accumulation of glucose, particularly in 
the older galls, an increase in activity of Proteases, acid 
98 
Phosphatases, amylases and invertases and an abundance of free 
amino acids. The eggs of M. javanica appeared to be inclosed in a 
mucilaginous mass which possessed lytic properties enabling them to 
be released from the galls. From observations in France made on 
plant galls caused by animals, information is given on the histology, 
Cytology and chemical composition of their nutritive tissues and 
conclusions are drawn on the relationships between the food-plant 
and the gall-forming pest. Out of 17 types of galls studied, 4 were 
caused by cynipids, 12 were caused by cecidomyiids and 1 was 
caused by a nematode. 
--------- .. --, DELPHACIDAE, NILAPARVATA 
LUGENS. 
105. HIREMATH (IG), NHN (YJ) and KIM (S). Insecticidal activity of 
Indian plant extracts against Nilaparvata lugens. Applied 
Entomology and Zoology. 32( 1), 1997; p.1S9-166. 
Methanol extracts from 84 samples of 49 Indian plant species in 30 
families were tested for insecticidal activities against Nilaparvata 
lugens using a tropical application method. The activity varied 
between both plant species and tissue sampled. At a dose of 0.5 fg/ 
female, the following 11 extracts indicated significant insecticidal 
activity. Adhatada Vasica leaes (100% mortality), Annona Squamosa 
seeds (100%), Nerium indicum stems (100%), clerodendrum inerme 
whole plants (90%), Pongamia Pinnata seed (95%), Prosopis 
chilensis stems (90%), Vitex negundo leaves (90%), Azadirachta 
indicat seeds (89.7%) and stems (85%), Aegle marmelos leaves 
(88%) and Madhuca indica seed oil (88%). However, the extract of A. 
Squamosa seeds alone exhibited significant activity (100% mortality) 
even at 0.25 fg/female. As naturally occurring insecticides, these 
tropical plant-derived materials could be useful as an alternative for 
synthetic insecticides in management of field populations of N. 
lugens. 
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DIPRIONIDAE, NEODIPRION 
LECONTEI. 
106. CUNNINGHAM (JC), CROOT (Pde) and KAUPP (Wl). A review 
of aerial study trials with Lecontvirus for control of Redheaded Pine 
Sawfly, Neodiprion Lecontei, in Ontario. Proceeding of Entomologist 
Society of Ontario. 117, 1986; p.65-72. 
Redheaded pine sawfly nuclear polyhedrosis virus was found to be a 
highly effective pathogen against redheaded pine sawfly, Neodiprion 
lecontei, when applied as an aerial spray. This method of treatment 
is recommended between 1976 and 1980, 14 plantations with a total 
area of 175.5 ha. were sprayed experimentally in Ontario and such 
factors as dosae, emitted volume, application equipment and tank 
mix adjuvants were evaluated. A preparation of lyophilized, virus-
infected larvae ground to a fine powder and suspended in water was 
used. That preparation was applied on first, second or third instar 
redheaded pine sawfly larvae in the field. A dosage of 5x10 9 
Polyhedral inclusion bodies per ha. in emitted volumes ranging from 
2.4 to 94.L/ha gave excellent control. 
---------------, -----------, ------------, NEODIPRION SERTIFER. 
107. KAVP (WJ). Estimation of nuclear polyheadrosis, virus produced in 
field populations of the European Pinesawfly, Neodiprion sertifer 
(Geoff ). Canadian Journal of Zoology~ 61(8), 1983; p.1857-1861. 
The quantity of virus measured as the number of polyhedral inclusion 
bodies (PISs) produced and liberated at death from two diseased 
European Pine Sawfly. Populations was studied over a 3 year period 
in British. As high as 2.3x101s PIBs/ha were produced as a result of a 
natural epizootic in one of the populations. Subsequent years saw an 
appreciable reduction in the quantity of the virus produced, a direct 
result of the reduction in the number of sawfly larvae infesting each 
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plot. Polyhedra persisting over winter in the host's environment were 
found to alter the nature of subsequent epizootics by causing virus 
infection to occur at an earlier stage of larval development than 
previously observed. This increased the percentage contribution of 
PIBs from the death of early instar larvae to the total amount of 
virus produced. 
---------------- ------------- ENCYRTIDAE XENOENCYRTU5. , , , 
108. RAlADURAI (5). Reproductive strategies and potential of a 
gregarious egg. Parasitoid Xenoencyrtus sp. near niger on Coreid and 
Pentatomid host. Proceedings-of the-Indian-National Science Academy, 
- Part-B,- Biological-Science. 55(2), 1989; p.85-90. 
The biology of a species of Xenoencyrtus near x.niger, a parasitoid of 
the coreid Homoeocerus Prominulus and the pentatomid Acrosternum 
gramineum, was higher on H.-prominulus than on A. gramineum, with 
3-7 adults emerging from eggs of H. prominulu5 and 2-4 from eggs of 
A. gramineum. Parasitoid females ovipositoning on H. Prominulus had 
a longevity of 9-27 days, compared to 10-26 days for those 
ovipositing on A.gramineum, resp. The ratio of males to females was 
1 :3.067 and 1: 1. 7088 on these hosts. With H.Prominulus the intrinsic 
rate of increase was 0.202 / female per day with a generation time of 
21.382 days, while with A.gramineum these values were 0.158 / 
females per day and 19.76 days. In the field on Prosopis spicigera in 
India, 42.08% parasitism of H. Prominulus was due to the eupelmid 
Anastatus ramakrishnae, 34.34% to Xenoencyrtus sp. and 23.58% to 
the Scelionoid Trissolcus sp. of parasitism of Acrosternum gramineum 
on cleome visocorsa, 38.4% was due to Gryon sp., 36.43% to 
Xenoencyrtus sp., 28.44% to T. lucellus and 13.38% to manolus. 
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-------------, 
--------------, ERESODAE, STEGPDUPHUS 
SARASINORUM. 
109. CHANDRA (H). Web of spider (Stegpduphus Sarasinorum Karsch) 
- a good insect trap. Plant - Protection - Bulletin. 39(3), 1989; p.38-
39. 
The biology of Stegpduphus Sarasinorum was studied to determine its 
potential as a biological control agent of insect pests of food, fibre 
and horticultural crops. The spider was surveyed in Rajasthan. The 
webs of variable size and irregular shape were found on Acacia 
tortilis, Prosopis spicigera capparis aphylla, Tecomella undulate and 
Ziziphus nummularia .. A. tortilis was the preferred tree, the number 
of webs per tree varying from 0-10. The leaves of the branches on 
which the webs were spun were green and healthy. The spider lives 
in colonies, the size of its population varying with the size of the 
web. The mean numbers of insects trapped in the webs were 
coleoptera 35.8, Lepidoptera 26.3, Diptera 8.2, Hymenoptera 7.3 and 
others 28.8. 
-------------, ------------, ERIOPHYOIDAE, ACERIA CAULOBIUS. 
110. DE-LILLO (E). Preliminary observatins of ovoviviparity in the gall-
forming mite, Aceria Caulobius. Ecological Entomology. 3, 1991; p. 
223-229. 
The study has been conducted on the ovovivparous behaviour of 
females of Acercia Caulobius a gall forming eriophyid mite living on 
the stems of Suaeda fruticosa Forsk. Galls were collected at 2-week 
intervals and dissected to obtain a sample of live mites for 
microscopic examination. Live migrating mites from the shoots were 
also examined. Ovoviviparity was observed in females recovered from 
the ga/ls and, in some instances, nymphs or chorion residues with in 
their bodies. It is possible that in the case of individuals containing 
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chorion remnants, the nymph may have emerged through the 
mother's genital opening without harming her. The occurrence of 
females containing eggs in the cleavage phase indicates that 
embryonic development can commence within the female's body. No 
relationship has been established between ovoviviparity in A. 
caulobius and the density of the gall population, the growth of the 
galls or the migration of the eriophyids. 
-------------, ------------, -------------, ACERIA FROXINIVORA. 
111. FAUVEL (G) and COTTON (D). Study of the fauna in the environs 
of an orchard situated within an enclosed ecosystem by means of 
sticky traps and washing. Boscages - History - ecology -economics, 
1976; p.391-396. 
The arthropod fauna in a wind break consisting of elms and a single 
ash heavily infested by the gall-forming species Aceria Fraxinivora 
(Eriophyes Fraxinivorus) bordering an apple orchard in Brittany, 
France, various types of sticky trap were used and plant parks 
washed to remove non-mobile species or stages. The results obtained 
are presented in outline; the combination of the 2 techniques 
appeared to give reliable results. It was found that galls of A. 
fraxinivora served as sites for the multiplication of several species 
of Predators, especially orius sp. 
-------------, ------------, -------------, ACERIA PONGAMIAE. 
112. SUSHILA (1), PHADKE (K G) and SWARAJ (G). Incidence of gall 
forming mite Aceria Pongamiae Channabasavanna on Pongamia glabra 
in Delhi region. Annals of Entomology. 10(2), 1992; p.1-6. 
The incidence of gall forming mite Aceria Pongamiae Channa 
Basavanna on Pongamia globra, on ornamental shade tree, was 
studied in and around Delhi on young and old trees. It was found 
that in general with the rise in temperature, percentage of gall 
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bearing leaves was much less during May-June in young trees and 
during April-May in old trees, where as it was higher in winter 
months in both the cases when the temperature was relatively low. 
Number of total eggs and mites was also higher during the period 
from October to January but low during the period March, April and 
May. The leaf size had a positive and significant correlation with the 
number of galls which in its own turn influenced the number of mites 
and ultimately the number of eggs within the galls. 
--------------, -------------, --------------, ARTHROPODS GALl. 
113. ROHFRITSH (0). Gall development and the role of the parasite in 
some arthropod galls. Marcellia. 37, 1971; p.233-239. 
The galls studied included those of Eriophyes macrorhynchus, 
Adelges abietis, A. Strobilobius, Dasyneura Ulmariae, and 
Thecodiplosis brachynetera. The galls in which the insect or mite 
concerned had completed its development different from galls in 
which it had died prematurely. Larvae of A. strobilobius could 
develop in galls of A. abietis and in so doing altered the morphology 
and histology of galls. 
114. SKRZYPCZYNKSA(M). Preliminary studies on the populations of 
gall-forming and mining species on the leaves of common beech Fagus 
Silvatica L. in Poland. Polskie-Pismo-Entomologiczne. 53(3), 1983; p. 
425-429. 
The species composition of leaf-mining and gall-forming arthropods 
attacking the leaves of common beech (Fagus Sylvatica) was studied 
in the Wolski Forest near Cracowt Southern Poland and at a site on 
the edge of the Tatra Mts. National Park. The gall-forming species 
recorded were the Eriophyids Eriophyes nervisequus (Aceria 
nervisequa) and A. Stenaspis and the cecidomyiids contarinia fagi 
Rubs., Hartigiola annulipes (Htg.) and Mikiola fagi (Htg.)t white the 
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leaf-miners were the curculionid Rhynchaenus fagi (L.), the 
nepticulids stigmella hemargyrella and S. basalella (tityrella Stnt.) 
and the gracillariids Phyllonorycter maestingella (Lithocolletis 
maestignella) and Caloptilia alchimiella. There were fewer species of 
gall-formers in the forest near cracow than in the one in the National 
Park, while the fauna of leaf-miners was identical at both localities. 
The index of density for the gall-forming species was considerably 
higher in the National Park while that of the leaf-miners was several 
or even several hundred times lower than in the Wolski Forest. 
-----------, -------------, BRUCHOPHAGUS 
NEOCARAGANAE. 
115. ZHOU (lJ), lIU (NS), WANG (MR) and GUO (YP). Studies on 
bionomic and control of Bruchophagus Neocaraganae. Forest-Pest and 
Disease. 1, 1996; p.11-13. 
Bruchophagus Neocaraganae, an important seed pest of caragana 
Korshinskii in Western Nei Menggu, China, occurred in 2 overlapping 
generations / year. The larvae overwintered inside the seeds. The 
first generation adults appeared in early May, and the second in late 
June. The larval population had a negative binomial distribution in 
the forest. The data collected in the field for 5 years were used for 
forecasting pest problems. The optimum control time was during the 
period of occurrence of the first generation adults. 
CALLIRHYTIS 
lONATA. 
116. JUDD (WW). Insects reared from the gall on red Oak caused by 
Callirhytis lonata (Gillette) and on bur Oak caused by Disholocaspis 
bassetti (Gillette) in Ontario. Marcellia. 40, 1977; p.193-194. 
The galls caused by Callirhytis lanata on Quercus rubra that were 
collected in Toronto, Ontario, in 1973 and 1975 yielded adults of 
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Torymus sp., and Eurytoma auriceps walsh in the laboratory. Galls 
ca used by Disholcaspis bassetti collected from Q. 
macrocarparosmarus and Myrmex laevicollis (Coleoptera), and 
Eupelmus sp., Synergus sp., Ormyrus sp. and unidentical Pteromalids 
(Hymenoptera). 
--------------, 
---------------, ERIOPHYES 
ARMENIACUS. 
117. OGANEZOVA (GG) and POGOSOVA (AR). On the ecology of 
Eriophyes Armeniacus on Prunus divaricata. Zoologicheskii- Zhurnal. 
73(6),1994; p.28-32. 
Prunus divaricata, apricot, walnut and almonds in Armenia were all 
infested by Eriophyes Armeniacus, the rate of infestation reaching 
80%, with growth depression and poor Fruiting. The studies on P. 
divaricata indicated that at least 6 summer generations develop in 
the galls formed on the leaves within the still unopened leaf-buds by 
the overwintered and subsequently ovipositing females. Young winter 
females began to appear in June, and eventually numbered up to 
1800 / gall. Their mass egress through cracks in the galls begain in 
early Sept. when they migrated to over winter beneath the bud 
scales or in cracks in the bark of the shoots. The detailed anatomical 
study of the galls and affected parts of the leaves showed the high 
degree of specialisation of this mite, with the overwintered 
individuals evoking marked changes in the growth and development 
of the leaf and the subsequent generations merely maintaining the 
process of cell division in the outer layers of the inner surface of the 
gall chamber. The predators included phytoseiids penetrating through 
the cracks in the galls and both. mites and insects preying on the 
migrating winter females. 
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-------------- ------------- -------------- ERIOPHYES CERNUUS. , , , 
118. KANT (V) and RAMANI (V). Gall disease of certain economically 
important tree species of Rajasthan. Journal of Tree Science. 7(1), 
1988; p.41-44. 
The histopathological and physiological studies of stem galls of 
Zizphus mauritiana caused by Eriophyes Cernuus and Prosopis 
Cincerarria Druce caused by an unknown chalcid revealed that the 
enti re gall mass of former plant consisted of naked undifferentiated 
parenchyma with reduced vascular elements. The cells of these galls 
contained large hypertropied nuclei. The gall tissue in both plants, 
showed lower IAA, oxidase and Polyphenoloxidase activity and 
contained higher amount of Phenolics than the normal tissue. For 
pathological studies the material was fixed in acetic acid alcohol and 
Randolphi's modified Navaschin fluid. The stem galls of Zizyphus 
mauritiana were irregular, solitary and crowded at times. They were 
globose, lobed and hard. These galls represent oxillary branches and 
have the appearance of a mass of Cauli flower like surface. Galls 
were reddish brown in colour and attained a diameter raning from 
23-50mm. The plant was adversely affected and showed unusual 
deformity. The stem galls of prosopis cineraria were globose, single 
or agglomerated labed and hard, Galls contained 500 or more, small 
closely set peripheral larval chambes embedded in the woody core. 
The mature galls measured 2.5-7.5cm in diameter. 
119. MUKER1EE (IN), SINGH (RK) and SINGH (l). Incidence and 
control of Jujube gall mite (Eriophyes Cernuus) at Varanasi. Indian 
Journal of Agricultural Science. 64(5), 1994; p.343-345. 
The populations of the gall-forming mite Eriophyes Cernuus on 
Ziziphus mauritiana was investigated. The pest was found 
throughout the year, except for July-August. It was most numerous 
in June. Size of galls showed similar trends to those of the 
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population of mites. Of 7 acaricide treatments, dicofol (0.04%) was 
the most effective, followed by dicofol (0.03%) and carbendazim 
(0.03%). 
------------- ----------- -----------, ERIOPHYES DOICTERSI. , , 
120. PERERA (HAS), SRITHARAN (R) and PERERA (KP). Some 
studies on Cinnamon galls in Sri Lanka. Sri Lankan-Journal-of -
Agriculture-Sciences. 22(1), 1985; p.23-27. 
The field studies on galls affecting the leaves of Cinnamon in Sri 
Lanka in 1983 revealed the causal agent to be Eriophyes dcotersi. 
The number of new galls on young and medium-aged leaves was 
greater than that on old leaves. The number of new galls was found 
to increase rapidly after rainfall with the flushing of new leaves. The 
mean oil content of leaves with galls was 18-43% lower than that of 
leaves without galls, depending on the locality. 
---------------, ERIOPHYES 
EMARGINATAE. 
121. OLDFIELD (GN). The biology and Morphology of Eriophyes 
emarginatae, a Prunus Finger gall mite, and notes on E. 
Prunidemissae. Annals of the Entomological Society of America. 
62(2); March, 1969; p.269-277. 
Two species of eriophyids associated with finger galls on western 
chokecherry, Prunus Virginiana. Torrey were studied in Southern 
California. Overwintered females of Eriophyes emarginate Keifer 
caused the galls. Usually 1 eriophyid then entered the gall and laid 
50-60 eggs. Analsysis of the populations in several gall each week 
indicated that 1 generation of E. emarginate was produced in a 
growing season. Female progeny overwintered in old buds situated 
near the base of branches. E. emarginatae has 1 type of female, the 
deutogyne, which, unlike the male and nymphs, lacks microbercles 
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on the rings. A 2nd species, E. prunidemissae Keifer, reproduced in 
aphical and subaphical buds early in the growing season and 
produced another generation later in the season after invading galls 
caused by E. emarginatae. Thus, by late summer E. Prunidemissae 
outnumbered E. emarginatae in most galls. When the gall tissue 
died, E. prunidemissae migrated to buds near the top of the plant. 
Occasional eggs and nymphal instars of E. Prunidemissae were found 
during the dormant season. 
122. PETANOVIC (R) and 1)OBRIVOTEVlC.The complex of gall forming 
eriophyids of Plum leaves. Zastita- Bilja. 38(2), 1987; p.145-156. 
The complex of gall-forming eriophyid mites on plum leaves was 
studied in Yugosalavia. On the basis of morphological and biological 
characteristics of individuals from 25 populations, 2 species were 
distinguished Eriophyes emarginatae and E. Similis, the latter 
occurring in only 3 populations. It was concluded from analysis of 
the position of galls on leaves that this was not a distinguishing 
characteristic between the 2 species. E. emarginatae occurred on 
plum and on Prunus spinosa at the study sites. The presence of 
setae accessoriae was important for distinguishing E. emarginatae 
from the closely related S. Podi. The findings suggested that E. 
emarginatae probably exists in Yugoslavia as an introduced species. 
-----------, ERIOPHYES 
FRAXINIFLORA. 
123. WAWRZYNSKI (RP) and ASCERNO (ME). Ash flower gall: Within 
tree distribution and chemical management. Journal of Arbor; 
culture. 15(9), 1989; p.215-218. 
A sample of 63 green ash (Fraxinus Pennsylvanica) trees from St. 
Paul, Minnesota, USA, were analysed for ash flower gall (caused by 
the mite Eriophyes fraxiniflora) distribution. The gall density was 
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found to be significantly different between the 3 chosen crown 
levels: 62%, 25% and 13% for the top, middle and bottom, 
respectively. In chemical control test for E. fraxinifloral carbaryl 
provided the best control; dicofol and fluvalinate (Maurik- Aqua 
flow) treated trees had higher gall numbers. 
-------------, ERIOPHYES 
FRAXINIVORUS. 
124. FAVVEL (G), RAMBlER (A) and COTTON (D). Predatory activity 
and multi pi ication of Ori us (Heterori us) Vicinus (Het.: Anthocoridae) 
in the galls of Eriophyes fraxinivorus. Entomophaga. 23(3), 1978; 
p.261-270. 
The studies on the arthropod fauna gells on ash (Fraxinus excelsior) 
on Barthelasse I, Avignon, France caused by Aceria Fraxinivora 
(Na\.) (Eriophyes Fraxinivorus) showed that mites and insects of 
several orders were also present, including a number of predacious 
species, of which the most important was orius vicinus Ribaut. It 
exercised a strong regulating effect on A. Fraxinivora but had less 
effect 01") the Phytosiids present in the galls. 
--------------, ------------, -----------, ERIOPHYES GALLS. 
125. KRISHNAMURTHY (KV), RAMAN (A) and ANANTH A KRISHNAN 
(TN). Studies on plant galls from India: Leaf galls of cordia obliqua. 
(Cordia myxa Linn.) (Boraginaceae). Ceylon- Journal of Science. 
12(2), 1977;p73-84. 
The article presents the results of histological studies on 3 distinct 
types of galls found on the leaves of cordia obliqua in varius parts of 
India. Fusiform galls are caused by Baris cordiae Mshl on the petiole 
and mid-rib; green to dark-green epiphyllous filzgalls are caused by 
Eriophyes mites on the lamina; and marginal galls are caused by 
Aneurothrips sp. The occurrence of all 3 types of gall on the same 
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leaf appears to be of interest, and the tissue responses of the leaf 
to the various insects and mites were analysed. 
---------------, --------------, ERIOPHYES 
GUERRERONIS. 
126. SCHLIESSKE (J). On the gall mite fauna of cocos nucifera L. in 
Costa Rica. Nachrichtenblatt-des-Deutschen- Pfla nzenschtzdienstes. 
40,1988; p.124-127. 
An investigation on the Eriophyoidea of coconut carried out in Costa 
Rica in Feb. 1985, revealed the species Errophyes guerreronis and 
Notostix jamaicae, the latter being found in the country for the 1st 
time (on Pinnae of var. Malayen yellow Dwarf). The other endemic 
species on coconut, Retracrus elaeis, was not found, although the 
very similar R.Johnstoni was found damaging the fronds of 
chamaedorea elegans, an ornamental Palm that is exported to 
Europe. Characters are tabulated distinguishing the 3 species on 
coconut, and all the 10 Eriophyoidea known from coconut worldwide 
are listed from the literature with the organ attacked and 
distribution by continents. In Costa Rica, A. guerreronis is the most 
important species, occurring on the flower and fruit. The fruits turn 
brown and corky in appearance with sometimes extensive cracking 
reaching deep into the mesocarp. Fruits may be small and deformed. 
Upto 90% of trees and fruits were attacked in the case of the 
variety Atlantic Tall, with lower infestation of Malayen yellow Dwarf. 
Wind is important in large-area dispersion, while transmission 
between bunches is by phoresis and rain. No damage has been 
reported resulting from infestation by N. jamaicae. 
---------------, -------------, -----------, ERIOPHYES LAEVIS. 
127. KANE (NA), JONES (CS) and VUORISALO (T). Development of 
galls on leaves of Alnus glutinosa and Alnus incana (Betulaceae) 
III 
caused by the eriophyid mite Eriophyes laevis (Nalepa). International 
Journal of Plant Sciences. 158(1), 1997; p.13-23. 
The development of adaxial pouch galls caused by Eriophyes laevis 
was studied on the leaves of two European alder species, Alnus 
glutinos and A. incana. Standard histochemical techniques were used 
to analyse morphology, anatomy, developmental timing, and histo 
chemistry, using leaves collected in the Turku reigon of Finland. The 
results demonstrated that galls on both host species were similar in 
development of internal structure. The gall development on A.incana 
lagged behind that on A. glutinosa by approximately 10 days, and 
tanniniferous cells appeared earlier in galls on A. incana. This 
difference in timing resulted from an earlier onset of gall 
development in A. glutinosa; the total time course of development 
was similar on both hosts. 
128. SHIMANSKII (AM). Intergroup variability of the toxonomic 
characters of the gall mite Eriophyes laevis. Vestnik Leningradskogo-
Universiteta- Biologiya. 9(2), 1976; p.37-41. 
The author highlights the difficulty in determining the taxonomically 
significant characters of eriophyid mites and considers that the best 
results would be obtained by a populational genetic analysis, that is, 
a study of inter and intra group variability and the selection as 
indicators of those characters showing the greatest degree of 
independence of the external environment. He gives the results of 
an intra group study of Eriophyes laevis (Nat.) which causes galls on 
older trees in the USSR and has winter and summer females differing 
in morphology as well as males. The galls on the leaf surface 
normally contain one fundatrix. These over wintered deutogynes lay 
eggs from which both types of females and also males hatch, and 
the population of a single gall increases through several generations 
to some 3000-400. Although the external and internal environment is 
the same for all gall populations, these show genotypic differences 
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from one another. These differences were studied by monofactorial 
dispersion analysia and the characters concerned are divided into 
three classes showing high, medium and low levels of biotypic 
variation. 
129. VUORISALO (T), WALLS (M) and KUITUNEN (H). Gall mite 
(Eriophyes laevis) infestation and leaf removal affect growth of leaf 
area in black alder (Alnus glutinosa) short shoots. Oecologia. 84(1), 
1990; p.122-125. 
The effects of Eriophyes laevis galls on the relative growth of short 
shoot leaf area of black alder. (Alnus glutinosa) were determined in 
Finland in 1987. A portion of leaves was artifically removed from a 
set of short shoots with both high and low gall density to cause local 
stress conditions. The results showed that the relative growth of leaf 
area measured for short shoots was negatively affected by high gall 
density. Artificial leaf removal, however, had positive effects on leaf 
area growth. Surprisingly, the growth of leaf area did not differ for 
high gall density short shoots with leaves removed and uninfested 
short shoots with no leaves removed. It is suggested that this may 
be caused by the combined, opposite effects of leaf removal and gall 
infestation. 
-------------, -----------, ------------, ERIOPHYES SP. 
130. RONG (HQ). A preliminary study on Eriophyes sp. of Salix 
gordejevii. Forest -Science and Tech nology. 8, 1983; p. 31-32. 
The article reports of a study at the research site at Bajitan Forestry 
Center, Lingwu Country, Ningxia Autonomous Region, in summer 
1982. Using observations on particular branches, systematic 
sampling and laboratory inoculation tests, the pathogen of the 
disease was identified as a species of Eriophyes. This parasitizes the 
shoots, branches and leaves of S. gordejevii causing abnormal leaf 
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growth, withering of branches and terminals, and reduction of 
sprouting capacity. The reproduction rate of the parasite in Ningxia 
is more than 10 generations / yr. The adult mites overwinter is bark 
crevices of 1-2 yr old branches, waking from hibernation in mid or 
late April of the following year, and moving to new leaves. Peak 
reproduction and the most serious infestations occur in mid June and 
Aug. Inoculation tests showed that the mite attacked only S. 
gordejevii. In the initial stage of active infestation by the adults in 
mid or late April or early June ULV spray of 80% DDVP [dichlorvos] 
diluted 200-25% gave over 90% control. 
-------------, -----------, -------------, ERIOPHYES TITIAE. 
131. THOMSEN (J). Feeding behaviour of Eriophyes tiliae titiae Pgst 
and Suction track in the nutritive cells of the galls caused by mites. 
Entomologiske - Meddelelser. 56(2), 1988; p. 73-78. 
The laboratory studies on the feeding behaviour of Eriophyes tiliae 
in the nutritive cells of galls caused by this species on leaves of Tilia 
Playphyllos showed that the mite deposits Saliva on the outside of 
the cells, thus dissolving the cell was enzymatically before food is 
ingested. Subsequently the chelicerae and other stylets are thrust 
mechanically into the cell and the contents are sucked out. A collase 
cone forms around the hole in the cell wall, referred to as a suction 
mark or suction track. 
132. THOMSEN (J) and KEIFER (HH). Morphology and biology of the 
gall mite Eriophyes tiliae Pgst (Acarnia, Trombidi formes, 
Eriophyidae). Entomological - Meddelelser. 44( 1), 1976; p. 9-17. 
The eriophyes tiliae tiliae (Pgst.), which causes horn galls on the 
leaves of Tilia Platyphyllo, was studied in copenhagen, Denmark, for 
a year. Examination under the Scanning electron mircroscope 
showed morphological differences between the mites from the 
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Copenhagen Botanic Gardens and those previously described by H. 
Keifer. These differences may correspond to the 2 types of life-cycle 
undergone by eriophyids even of the same species, of which one 
includes reproduction during the summer of the year of adult 
emergence and the other hibernation in the adult stage between 
emergence and reproduction in the following year. The life-cycle of 
the Copenhagen mites, which is of the first type, is outlined with 
particular reference to gall formation, and includes beginging of gall 
formation in late April by the females, oviposition in May, 
development of larvae and adults in June, oviposition within or 
outside the galls in July-August, and migration of adults of both 
sexes from the galls to the buds in September, with further 
reproduction in the buds. 
-------------, -------------, ------------, ERIOPHYID GALLS. 
133. WESTPHAL (E). Morphogenesis, utrastructure and etiology of 
some galls caused by eriophyids (Acarina). Marcellia. 3(4), 1977; 
p.193-37S. 
The detailed information and illustrations are given of the 
morphology, fine structure origin and development of 17 types of 
galls caused by Phytoptus, Phytocoptella, Eriophyes and 
cecidophyosis spp., mainly on forest trees. The difference is 
described between virescenes on some herbaceous plants, which are 
true eriophyid galls, and those on willow, which contain no nutritive 
tissues and are probably of viral origin. 
-------------, -------------, -------------, ERIOPHYID MITES. 
134. JAYARAMAN (P). Behaviour of the Epidermal Tissue in some mite 
galls. Ceciodologia Inernationale. 37(2); July, 1988; p.83-92. 
The gall inducing eriophyid mites possess a remarkable mechanism 
of feeding on individual epidermal cells of plant organs. The infected 
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epidermal cells undergo specific and sometimes, unusual 
morphogenetic changes. Extensive enlargement of cells couped with 
nuclear gigantism and development of new or modified types of 
epidermal trichomes are some of the conspicuous cha nges of the 
epidermal tissue of mite galls. In certain cases, the epidermal cells 
of the mite galls act as receptor cum convertion centre of the 
stimulus of the feeding of the mites into cecidogenetic code which in 
turn is transmitted to the ground tissue of the leaf. These 
phenomenon are dealt with in the light of observations made on 
mite galls of 11 different plant taxa. 
135. SKUHRAVA (V). Life cycles of eriophyid mites species 
(Eriophyoidea, Acari) developing on trees and shrubs. Journal of 
Application of Entomology. 120; Jan"] 1996; p. 513-517. 
The life cycles of five eriophyid mite species developing in galls on 
the leaves of trees and shrubs were studied, viz. Eriophyes liosama 
on Tilia Cordata, Phytoptus titae an Aceria exilis on Tilia 
Platyphyllos, Artacris macrorhynchus on Acer compestre and 
Epitrimerus trilobus on Sambucus nigra. Only one generation of 
eriophyid mites develop inside galls on the leaves of their plants 
during one year in middle Europe. In autumn eriophyid mites move 
from leaves into the leaf buds where they hibernate till spring of the 
following year. Eriophyid mites are unique among mits because they 
have only two pairs of forward legs instead of four pairs. Respiration 
and Circulatory systems are not developed. They have well 
developed mouth parts which are adapted for sucking the liquid food 
from plant tissue and also the digestive system is well evolved. 
136. VUORISALO (T), WALLS (M), NIEMELA (P) and KUITUNEN 
(H). Factors affecting mosaic distribution of galls of an eriophyid 
mite, Eriophyes laevis, in older, Alnus glutinosa. Oikos. 5, 1982; 
p.4S-60. 
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The abundance and distribution of galls of Eriophyes laevis on 
common alder (Alnus glutinosa) were studied in Finland. The galls 
had a clumped distribution and were most abundant in the lower and 
middle parts of trees. The observed low frequency of galls in the 
upper branches of trees could be explained both by slow colonization 
rates of young branches by mites, and by the high proportion of 
long shoot leaves in the top portion of trees. There were no 
differences with in short shoots in mite colonization between 
successfully expanding early leaves. Of the mid summer leaf 
population heavily galled leaves were abscised earlier than leaves 
with low or moderate gall density. 
-------------, ------------, -------------, ERIOPHYID SPECIES. 
137. LAFFI (F) and MONTERMINI (A). The eriophyids of walnut. 
Informatore - Fitopatologico. 35( 1), 1985;pll-14. 
The morphological characters of Eriophyes tristriatus and E. eri neus 
and the damage that they cause on walnut in Italy. Red blister like 
galls are caused by the first species near the veins on both leaf 
surfaces, and oval hollows filled with haris between the leaf veins 
are caused on the lower leaf surface by the second. Both gall types 
shelter the developing eriophyid colonies and eventually prevent the 
proper unfolding of the leaf, dry up and fallout from it. The damage 
is not normally severe enough to warrant control measures, but the 
application of dicofol or other specific acaricide is recommended in 
case of unusually heavy attack. 
-------------, -------------, ------------, EURYTOMA. 
138. AULD (TD) and CONNELL (MA). Changes in predispersal seed 
Predation levels after fire for two Australian legumes, Acacia 
elongata and sphaerolobium vimineum. Oikas. 54(1), 1989; p.S5-59. 
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The predispersal seed predation on Acacia elongata and 
sphaerolobium vimineum was estimated before and for 2-3 years 
after a single fire in New South Wales. The relationship between this 
seed Predation and the build-up of a buried seedbank for future 
seedling recruitment was assessed. For A. elongata, loss of seed was 
mainly due to the curculionid Melanterius acaciae. There was no 
evidence of decline in the intensity of this Predation following the 
fire. However, the large initial seed crop after the fire may have 
satiated the available seed predators. Predispersal seed Predators 
destroyed some 97% of the 2nd fruit crop produced after the fire, 
limiting the build-up of a buried seed bank. For S. Vimineum, loss 
of seed was due to 2 species of Eurytoma. There was no seed 
predation in the 1st seed crop after the fire, perhaps because the 
seed predators were unable to locate the host population. However, 
in the 2nd seed crop after fire, the intensity of seed predation 
returned to the Preburn level. In this species, seed production was 
high in all sampled years and the build-up of the buried seed bank 
after the fire was ensured, even in the presence of Eurytoma. 
--------------, --------------, -------------, FICUS SP. 
139. CHAUHAN (5V5), DHINGRA (RK) and CHAUHAN (N). Changes 
in proteins, phenolics, amino acids, IAA and IAA- oxidase in insect 
induced leaf galls of some trees. Indian Forester. 5(4), 1982; p.298-
302. 
It is the study of galls on 5 Ficus spp. (induced by Horidiplosis Fici 
and Pipaldiplosis, Diptera, and Pauropsylla spp., Homoptera) and on 
Quercus incana and Q. dilatata (induced by Eriophyes spp., 
A<;arinal). Compared with healhty leaf tissue, galls showed a 
significant reduction in total proteins and Phenolics and a change in 
the amino acid spectrum. IAA levels were high and associated with 
lower amounts of IAA oxidase. 
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-------------, -------------, --------------, GALL MITES. 
140. ARNOLD (BC). Gall mites and meristems. Phytomorphology; 
March, 1969; p. 92-95. 
The pouch meristem of Hoheria is outlined and discussed in terms of 
change in balance of subcellular particles. Many mite galls arise as a 
result of cell divisions induced in the epidermis. This hyperplasy may 
be accompanied by some enlargement of the epidermal cells but 
frequently hypertrophy may appear in cells at some distance from 
the epidermis. The special effects of gall forming mits may be 
related to the controlled sucking out of organelles and sub-
microscopic particles from the host cell. 
141. KORICHEVA ell, LAPPALAINEN ell, VUORISALO (T) and 
HAUKIOlO (E). Density of gall mites (Acarina: Eriophyidae) in a 
polluted area. Environmental - Entomology.93(3), 1996; p.345-352. 
The trends in the densities of Eriophyes diversipunctatus, Aceria 
varia and Phyllocopates Populi on European aspen (Populus tremula) 
and of A. leionotus, A. longisetosus and Acalitus rudis on birch 
(Betula pubescens and B. Pendula) were compared in an air pollution 
gradient from the Harjavalta copper - nickel smelter, Finland, during 
June 1993. The densities of gall mites on both birch species 
decreased towards the smelter and were negatively correlated with 
the levels of copper and nickel in the birhc leaves. In contrast, the 
densities of mites on P. tremula were correlated neither with 
distance fron: the pollution source nor with the content of heavy 
metals in leaves. Both birch and aspen trees tended to produce 
smaller leaves near the smelter, but a significant correlation 
between gall mite densities and site-specific leaf area was only 
found for A. rudis. 
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142. MOHANASUNDARAM (M). Gall mites of the tribe phytoptini 
(Acari: Eriophyidae) from South Indian. Indian Journal of Acarology. 
5, 1981; p.1-20. 
The author discusses 12 species of gall mites belonging to the 
eriophyid tribe Phytoptini that were found in Southern India in 1972-
77. 11 of the species and 1 genus are described as new. Eriophyes 
alangii Nal. (Phytoptus alangii) was collected from Alangium 
Salviifolium and Gyrocarpus sp., P. eletariae sp.n. from Cardamom, 
lantanae sp.n. from lantana camara, P. laurvae sp.n. from litsea 
wightiana, P. morindae sp.n. from Morinda tinctoria, and P. rosae 
sp.n. from Rosa sp. all of these species were found in Tamil Nadu. 
143. RAMANI (V) and KANT (U). Phenolics and enzymes involved in 
Phenol metabolism of gall and normal tissues of Prosopis Cineraria 
(linn.) Druce in vitro and in vivo. Proceedings -of-the-Indian-
National-Science-Academy-PartB, Biological-Sciences. 55, 1989; p. 
417-420. 
The Phenolic contents of lobooteromyia Prosopidis induced gall 
tissue and healthy tissue of Prosopis cineraria were studied in vivo 
and in vitro, together with changes in the activities of Peroxidase, 
Polyphenoloxidase, Phenylalanine ammonia lyase and tyrosine 
ammonia lyase. The content of total phenols was higher in the 
normal than in the gall tissue. The activities of all the enzymes 
except tyrosine ammonia lyase were higher in the gall than in the 
normal tissues; the activity of tyrosine ammonia lyase was lower. 
144. SCHLIESSKE (l). The gall mite fauna of trees and shrubs in 
hedges and nurseries in Scheswig Holstein in hedges and nurseries in 
Scheswig Holstein. Mittei lu ngen-der-Deutschen-Gesellschaff-fu r-
Allgemenie-und-Entomologie.4, 1985; p.406-408. 
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The interrelations between gall mites, trees and shrubs in hedges 
and nurseries in Schleswig-Holstein, German Federal Republic, are 
described and illustrated. Wind and transportation of trees play the 
most important role in the dispersal of the mites over large areas, 
while within plantations the main dispersal agents are man and rain. 
The most harmful species are Aculus fockeui, Phytoptus Similis 
[Eriophyes SimilisL Phytocoptella avellanae [Phytoptus avellanae], 
Phyllocoptes gracilis, Acalitus essigi and Epitrimerus trilobus. 
145. SCHLIESSKE (l). The economically important species of gall mites 
on fruit trees and bushes. Anzeiger-Schadlingskde. 56(7), 1983; p. 
121-125. 
An annotated list of 16 eriophyid species infesting nut and fruit 
trees and bushes is compiled from annaul reports of 1969-1981 of 
the plant protection services in the German Federal Republic; the 
mites are arranged under the type of fruit or nut crop affected, and 
the notes concern the characeristic damage symptoms. 
Cecidophyopsis ribis (westw.) on black currant was the species most 
frequently reported (forming 37% of the total), followed by Aceria 
erinea (Nal.) (Eriophyeserines) on walnut (12%) and Aculus fockeui 
(Nat. & Trt.) on morello cherry (10%). 
146. SKRZYPCZYNSKA (M). Studies on insects and mites causing galls 
on the leaves of Fagus sylvatica l. in the Ojcow National Park. 
Polskie-Pisme-Entomologiczne. 62, 1993; p.1-4. 
• 
The results of studies on the species composition of ga lis occurring 
on the leaves of Fagus Sylvatica in the Ojcow National Park, Poland. 
The composition was similar in the 2 years. The most numerous 
species were Hartigiola annulipes in 1988 and Aceria nervisequa 
faginea in 1989. Indices of frequency of occurrence and species 
coexistence were calculated. 
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------------, ------------, ----------, GYPSONOMA ACERIANA. 
147. KUSEVSKA (M). Morphological and bioecological studies of the 
Poplar Tortricid (Gypsonoma aceriana Dup.), Godisnik, - Sumarski-
Institut, - Skopje~ 7, 1972; p.107 -208. 
The investigations were made in the field, insectary and laboratory 
in Macedonia (Yugoslavia) on the morphology and biology of 
Gypsonoma aceriana infesting poplar. All stages of the Tortricid are 
described. In the field, G. aceriana had two generations a year and 
overwintered in the larval stage. The duration of the egg, larval, 
prepupal and pupal stages in the field lasted 9.7,30, 2-3and 7-14 
days, respectively. Females laid average of 62-78 eggs each. 
Population numbers were reduced by parasitism by Pristomerus 
Vulnerator, Atrometus geniculatus, Trichomma enecator, Orgilus 
nitidus Marshall, Apanteles SP'f Bracon sp., Eurytoma sp., Hockeria 
sp. and Trichogramma evanescens westw. Nycteola asisatica 
krulikovskii preyed on the larvae, chrysomela populi on the larvae 
and adults and Harpalus sp. on the prepupae and pupae. 
-----------, ------------, -------------, PHYTOPTUS 
EMARGINATAE. 
148. WILLSON (MF) and O-DOWD (OJ). The relationship of leaf size 
and shoot length in Prunus americana to leaf-galling by mites. 
American -Midland-Naturalist. 123(2), 1990; p.408-413. 
The shoots of prunus americana with heavy leaf-galling by the 
eriophyid Phytoptus emarginatae were found to be shorter than 
shoots with few galls. Proximal leaves were smaller than distal 
leaves, especially when heavily galled. All leaves on portions of the 
shoot that had many severely galled leaves were smaller than those 
on other parts of the shoot, suggesting reallocation of resources 
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within the shoot. It is estimated that Photosynthetic area may 
reduced by an average of 38% on heavily galled portions of shoots. 
-----------, ----------, -------------, TRIOZA lAMBOLANAE. 
149. CHANDRASEKARAN (V) and BALASUBRAMANIAN {M}. 
Morphology, height-diameter relationship and reduction in leaf area 
of leaf galls on Eugenia jambolana lam. and on Pongamia glabra 
vent. Madras - Agricultural - Journal. 59(8), 1972; p.411-414. 
The morphological features, including the relation between height 
and diameter of leaf galls caused by Trioza jambolanae on Eugenia 
jambolana and Eriophyes Cheriani Massee on Pongamia glabra are 
described from materials collected in Tamil Nadu. In samples of 50 
infested leaves, the leaf area averaged 37.28 cm 2 in E. jambolana 
and 12.36cm2 in P. glabra, as compared with 48.94 and 20.91 cm 2, 
respectively, in healthy leaves. 
-----------, EUPELMIDAE, ANASTATU5 --------------, 
RAMAKRI5HNAE. 
150. VELAYUDHAN {R}, SENRAYAN (R) and RAlADURAI (5). 
Parasitoid host interactions with reference to Anastatus 
ramarkrishnae (Mani) in relation to pentatomid and coreid hosts. 
Proceedings of-the -Indian-National-Science-Academy, B-
Biological-Sciences. 54(2), 1988; p.145-153. 
The effect of host species on the sex ratio and parasitism rate of 
Anastatus ramakrishnai was studied in the laboratory and field in 
Tamil Nadu, with the pentatomid Halys dentata (on Cassia 
marginata, Azadirachta indica and Casuarina equisetifolia) and the 
coreid Homoeocerus Prominulus (on Cassia marginata, Prosopis 
Spicigera and Acacia leucophloea) as hosts. The development from 
egg to adult took about 14 days and adult longevity was 11-34 days. 
The intrinsic rate of increase was 0.207% female per day and the 
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population multiplied 60.45 times in a generation time of 19.82 
days. With Homoeocerus prominulus, the ma.le: female ratio was 
1:3.56 and the intrinsic rate of increase was 0 .. 178 / female per day. 
The population multiplied 57.93 times in a generation time of 21.98 
days. Higher rates of Parasitism were recorded with Halys dentata 
than Homoeocerus Prominulus, throughout the year. 
------------, -----------, EURYTOMIDAE, EURYTOMA SP. 
151. WIKLER (e), SMITH (CW) and PEDROSA MACEDO (lH). The 
stem gall wasp Eurytoma sp: A potential biological control agent 
against Psidium Cattleianum. Proceeding of forest Protection. 19(26); 
Jan, 1996; p.219-221. 
The morphology of the stem gall of strawberry guava, Psidium 
cattleianum and the life history of the causative agent, an 
underscribed species of Eurytoma (Hymenoptera: Eurytomidae), 
were studied in the laboratory and under field conditions. This galls 
wasp appears to be a highly specific natural enemy of strawberry 
guava and a promising candidate for biological control. The gall is a 
major limiting factor of shoot-growth in Brazil. It attacks both red 
and yellow-fruited forms of the species. Within a year after the 
emergence of the insect, the gall dries and the distal portion of the 
stem dies. This eurytomid gall maker in the stems of P. Cattleianum 
appears to be an important limiting factor affecting growth of this 
plant in Brazil. Gall formation is a significant cause of damage in the 
field. Heavy infestations result in Conspicuous pruning of the shoots 
and the plants are stunted. In over three years of observation in the 
field, galls have never been found on other species of Myrtacae. The 
insect, therefore, appears to have an excellent potential as a 
biocontrol agent of Strawbeery guava. It has a strong negative 
effect on plant growth. Though Strawberry guava is cultivated as an 
ornamental plant, the purnlng activity of this insect is not too 
unsightly. Unaffected portions of the plant conti nue to grow as 
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usual. In forest situations a biological control agent that prevents 
the trees emerging through the forest conopy will probably reduce 
fruit production significantly. 
-----------, -----------, -----------, EURYTOMA WACHTLI. 
152. ROQUES (Al. Observations on the biology and Kleptoparasitic 
behavious of Eurytoma wachtli, a parasite of Pissades validirostris 
(Col.: Curclioniae) in the cones of scots pine at Fontainebleau. 
Entomophaga. 21(3), 1976; p.289-295. 
The investigations were carried out on the morphology of the 
developmental stages of Eurytoma Wachtli Mayr, which was found to 
occur as an ectoparasite of fourth-instar larvae of Pissodes 
Validirostris (Sahib) in cones of Pinus sylvestris during studies at 
Fontainebleau, France. It was established that an attack by E. 
wachtli occurs only when the larvae have previously been parasitised 
and paralysed by inchneumonids of the genus scambus. The 
ovipositiong Eurytoma female Paralyses the Scambus larva, and the 
Eurytoma larva first destroys the primary paraSite larva before 
feeding on the host larva. E. wachtli generally had one generation a 
year and its development was closely linked to that of Pissodes and 
Scambus. The cones infested by Pissodes collected at Fontainebleau 
in 1973, 19% gave rise to Scambus spp. and 16% to Eurytoma, in 
1974, the percentage were 7% Scambus and 10% Eurytoma. 
-----------, -----------, -----------, HARMOLITA SECALE. 
153. HOLMES (ND) and BLAKELEY (PE). The Rye Jointworm, a new 
insect pest in western Canada. Canadian Entomologist. 103; Feb, 
1971; p.277-280. 
The rye jointworm, Harmolita secale, caused economic damage to 
fall rye in Alberta in 1968, 1969 and 1970 a first such record for 
Canada. Infested stems reached an average of 21 galls. Individuals 
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in the laboratory required added moisture for pupation and to 
facilitate emergence of adults, which occurred during the first week 
of June in 1970. In 1970, the reproductive potential of about 70 was 
more than counter balanced by the failure of almost 90% of the 
galls to produce adults. Although rye is not a major crop in Alberta 
about 146,000 acres of fall rye and 26,000 acres of spring rye are 
grown. In southern Alberta it is grown primarily on sandy soil that is 
particularly susceptible to wind erosion. For this reason neither deep 
plowing nor burning of stubble can be used as a method of 
controlling the jointworm. The field observations revealed that a 
large percentage of the population are likely be killed during the 
winter and thus infestations may be held at tolerable levels. If, 
however, the jointworm continues as a pest, its restriction to rye as 
its only host suggests that the best control would be to alternate rye 
with other crops for 1 or 2 years. 
------------, GELECHIIDAE, AMBL YPALPIS 
OLIVIERELLA. 
154. LUPOC (A) and GERLING (D). Bionomic of the tamarix spindle-
gall moth Amblypalpis olivierella Rag. and its natural enemies. 
Bollettinodel-Laboratorio-di -Entomologia Agraria 'Fi I i ppo Si Ivestri'. 
41,1984; p.71-89. 
The biology of Amblypalpis olivierella on tamarisk (Tamarik spp.) 
and its relationship with its natural enemies and food-plant were 
studied in Israel. The pest had 1 generation a year and the adults 
emerged in November; their eggs overwintered and gave rise to 
larvae in March, which entered the branches and formed galls in 
which they developed until pupation in August. The main parasites 
recovered were Eurytoma sp. and Eupelmus sp. near E. spongipartus 
[E. annulatus]; a recently described species, Hockeria tamaricis, and 
Apanteles olivierellae and Microdus sp. were comparatively rare. The 
overall rate of Parsitism was 22.7-77.8%. Other mortality factors 
126 
included plant resistance (especially in T. aphylla) and Predators 
such as ants. Larval mortality from unknown causes occurred along 
the dead sea coast. It is concluded that the host-parasite-plant 
association is probably a fully developed one, although not 
necessarily stable. 
-------------, ------------, ------------, EXOTELEIA NCPHEOS. 
155. PAULHAIN (F) and WALLNER (WE). The life history, biology and 
parasites of the pine candle moth, Exoteteia Nepheos on Scotch pine 
in Michigan. Canadian Entomologist. 105; Jan? 1973;p157-164. 
The pi ne candle moth, Extoteleia nepheos Freeman, poses a serious 
threat to plantation and ornamental pines. It mines in Scotch pine 
needles during the early stages of larval development and enters the 
bud during the first flush of spring growth; thereby destroying the 
trees aesthetic appearance and value as a Christmas tree. Heavily 
attacked trees are severely stunted and eventually die. Adults are 
active from mid June to mid August, ovipositiong in needle sheaths 
or along twigs. Eggs hatch in about 10 days with larvae 
overwintering in the needles where high mortality may occur. 
Parasitism by Copidesoma deceptor Miller (Encyrtidae) is an 
important biological factor in contralling E. nepheos. Approximately 
37.63% of the population in one Michigan stand was parasitized and 
about 80% of this was by C.deceptor. Peak emergence of the Pine 
Candle moth will occur 1060 ± 32 degree days above 52°F threshold 
temperature. 
---------------, 
-------------, GEOMETRIDAE, ERANNIS 
TILIARIO. 
156. SMIRNOFF (WA). A nuclear polyhedrosiS of Erannis tiliario 
(Harris). Journal of insect Pathology. 4(4); Dec) 1962; p.393-400. 
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The recurrent outbreak of the linden looper, Erannis tiliaria, in 
sugar-maple stands in Southern Quebec, there occurred a virus 
epizootic in this insect. The disease is a nuclear polyhedrosis, the 
virus belonging to the genus Borrelinavirus, the polyhedra multilpy 
in the nuclei of blood and other cells of larvae. The polyhedra are 
roughly octahedral, and dissolve in weak alkali solutions liberating 
single rod-shaped virus particles. Under laboratory conditions, 
concentrations of 8x103 polyhedra / 1ml of water are highly 
pathogenic to larvae. The incubation period of the disease is 
approximately 5 days and mortality is complete about 14 days after 
infection. 
--------------, 
------------, -------------, OPEROPHTERA 
BRUMATA. 
157. CUNNINGHAM (Je), TONKS (NV) and KAUPP (WJ). Viruses to 
control winter moth Operophtera brumata. Journal of Entomological 
Society of British Columbia. 78; Dec, 1981; p.1881. 
An apple orchard in Victoria, British Columbia, was used to test 
winter moth nuclear polyhedrosis virus (NPV) in 1979. 
Concentrations of 108 , 107 and 106 polyhedral inclusion bodies (PIB) 
/ ml were applied at the rate of 11/tree using a back pack misblower, 
soon after the larvae hatched when buds were pre-pink and 8 days 
later when the buds were full pink. Each treatment was replicated on 
6 trees; 6 trees were untreated checks. Best results were with lOB 
PIB/ml on pre-pink buds which caused 46% population reduction, a 
statistically significant saving of foliage and high levels of larval 
infection with both NPV and cytoplasmic polyhedrosis virus (CPV). 
Both viruses were found in larvae on the check trees and this was 
attributed to spray driff. The source of the CPV was investigated and 
found to be a contaminant of the NPV suspension in which the ratio 
of N PV: CPV PIB was 161: 1. Despite the low level of CPV applied, 
u pto 65% of the larvae were infected. In 1980, a survey to 
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determine levels of infection in winter moth larvae showed no 
viruses in 5 untreated sites and only 1% NPV and 5% CPV in the 
treated orchard. The virus treatment did not initiate a continuing 
epizootic and the effective concentration of 108 PIB/ml was to costly 
to produce as a biocontroJ agent having an impact only in the 
season of application. 
-------------, -------------, ------------, SEMIOTHISA CYDA. 
158. DELOACH (Cl). Field biology and host range of a mesquite looper, 
Semiothisa cyda, in Central Texas. Annals of the Entomological 
Society of America. 76(1), 1983; p.87-93. 
The native shrubs honey mesquite (Prosopis glandulosa var. 
glandulosa), western honey mesquite (P. glandulosa var. torreyana) 
and velvet mesquite (P. Velutina) occupy 94 million acres in the USA 
and are probably the most serious weeds of South-western 
rangelands. Studies were carried out in Central Texas in 1977-79 on 
the biology of Semiothisa Cyda (Druce), the 2nd most abundant 
foliage - feeding lepidopterous species on mesquite in the area. 
Larvae completed their development and pupated on only 4 species 
of mesquite. Honey mesquite was the most suitable of the 4 species 
for development, followed by western honey mesquite, velvet 
mesquite and Argentine white mesquite (P. alba). Two species of 
Screwbean mesquite from Texas were not host-trees nor were 17 
other species of legumes examined. The mortality of overwintering 
pupae in field cages was 72-80%. In the field, females emerged 
about 1 April and were followed by 4 generations of larvae, but 
populations were always small and caused no apparent damage to 
trees. 
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------------ ------------, GL YPHITERIGIDAE, GL YPHIPTERIX 
SP. 
159. CAVLO (R) and SUAREZ (E). Induccion-de-Agallas-en-el-Tallo-de 
Hyptis Uriticoides kunth (Labiatae), Por Glyphipterix sp. 
(Lepidoptera: Glyphipterigidae) En Heredia, Costa Rica. Brenesia. 
35(4), 1991; p.85-95. 
The stem galls made by a Glyphipterix sp. on a natural population of 
Hyptis Urticoides Kunth were studied in Barva, Heredia Province, 
Costa Rica. About 25% of the plants had galls, 150 galls were 
examined. There were two periods of galls formation per year, the 
first one between May and June, and the second between August 
and September. The internal structure and growth patterns of the 
galls are described. The withering of the stem's apex marks the 
beginging of a gall in the stem. This gall growth is caused by the 
penetration of the first insitar larva in the stem. About 60 days 
elapse between the beginning of the gall and its degeneration. The 
moth's development from the first instar larva to the adult stage was 
highly Synchronized with development of gall. Ichneumonid 
Parasitoids (Ephailtinae) of the moth larvae were also found in galls. 
---------------, -------------, HYBLAEIDAE, HYBLAEA PUERA. 
160. IRFAN AHMAD (5). Investigation on the nuclear polyheadrosis of 
teak defoliator Hyblaea Puera (Cram). Journal of the application of 
Entomologist. 119; jan, 1995;p351-354. 
The studies on the nuclear polyhedrosis of teak defoliator 
caterpillars, Hyblea Puera were carried out to understand the insect-
virus relationship. The typical symptoms of nuclear polyhedrosis 
were observed in both natually and artifically infected caterpillars. 
The natural incidence of the disease was 35.6%. the number of 
polyhedral inclusion bodies (PISs) per larva ranged from 1.12x 10 to 
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2.37xl09 with an average of 1.973xl09 • There was no correlation 
beteween the larval weight and number of PISs estimated. The 
virulence of the NPV, measured in terms of total mortality and 
incubation period was reduced when PISs of the virus were stored at 
room temperature as a dry powder for a period of 6 years. The cross 
infectivity tests against the Achaea janata, Atleva fabriciella, 
Catopsila Crocale, Eligma narCissus, Euproctis fraterna and 
Eutectona machaeralis proved negative. It was confirmed with the 
straining property of the polyhedra that the disease pathogen 
belonged to nuclear polyhedrosis virus (NPV) of sub group A of the 
genus Saculovirus which is highly host-specific. 
161. BEESON (CFC). The biological Control of teak defoliators. Indian 
Forester; October, 1934; p.1-12. 
The paper describes the biological control of teak defoliators. 
Caterpillars defoliating a teak tree can be killed by spraying or 
dusting with stomach poisons, but this method can never be 
regarded as a practical measure, until plantations can be reliably 
patrolled for the detection of incipient out breaks, and spraying 
operations can be carried out with the celerity of a fire-fighting 
organisation. Biological control demands intelligent planning and 
applicaton, it may increase the establishment costs in some regions; 
in others it may be achieved with no special expenditure. This article 
also provides an explanation of the theory of biological control. It is 
necessarily much condensed, and in places unavoidably technical, 
but the writer hopes that it will demonstrates the useful and the 
injurious factors, and how the defoliation of teak can be controlled 
by making use of numerous, apparently insignificant, natural 
remedies. The practical application of the theory involves the 
diagnosis in each locality of the miSSing or defective factors of 
natural control and the rectification of them. 
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------------, LASIOCAM PIDAE, MALACOSOMA 
AMERICANUM. 
162. STAIRS (GR). Infection of Malacosoma disstriva Hubner with 
Nuclear - Polyhedrosis viruses from other species of Malacosoma. 
Journal of insect Pathology. 6(2); June, 1964; p.164-169. 
Nuclear-Polyhedrosis viruses the Malacosoma americanum 
(Fabricius), Malacosoma Pluvidale (Dyar), and Malacosoma disstria 
Hubner were equally infectious for M. disstria larva. The virus from 
Malacosoma alphicola Staudinger was infectious for M. disstria 
larvae but acted much more slowly than any of the native viruses. 
The rate of mortality from all the viruses directly with concentration. 
This signficance of these results is discussed. The rate of mortality 
varied directly with concentration; therefore if rapid and high 
mortality is required to prevent economic damage, a high 
concentration of virus must be disseminated. If rapid mortality is not 
required a lower concentration may cause sufficient mortality. In 
fact, it may be advantageous for mortality to develop over a longer 
period of time so that opportunity for transmission of virus to 
healthy larvae is increased. Thus, the dissemination of intermediate 
concentrations may be more effective in starting epizootics. 
, TARAGAMA SIVA 
LEFEBVRE. 
163. IRFAN AHMAD (5), KUMAR (5), and SHARMA (5). Nuclear 
Polyhedrosis of Babul defoliator, Taragama Siva Lefebvre. Myforest. 
34(1)j March, 1998; p.71S-721. 
The laboratory and field studies on the nuclear polyhedrosis of babul 
defoliator caterpillars. Taragama Siva were carried out to understand 
the insect-virus relationship. The typical symptoms of nuclear 
polyhedrosis were observed in both naturally and artificially infected 
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caterpillars. Natural incidence of disease observed was 90.8 percent. 
The number of polyhedral inclusion bodies (PISs) per larva ranged 
from 2.92x109 to 4 .67x 109 with an average of 3 .44x 1 09 • There was 
no correlation between the larval weight and the number of PIBs 
estimated. The cross infectivity test against the Achaea janata 
(Neem defoliator), Catopsilia Crocale (Amaltas defoliator), Atteva 
fabricella (Ailanthus defoliator) and Amascata moorie (Katra) proved 
negative. It was confirmed with the staining property of polyhedra 
that the disease pathogen belonged to nuclear polyhedrosis virus 
(NPV) of sub-group A of the genus Baculovirus, which is highly host 
specific. 
164. SUNDARARAl (R), MURUGESAN (S) and IRFAN AHMAD (S). 
Differential impact of NSKP extracts on Nutrition and reproduction of 
Taragama Siva Lefbure. Entomologist. 29(3), 1995; p.257-261. 
The antagonistic effect of Neem seed kernel powder (NSKP) with 
special reference to acetone and methanol extracts on growth rate 
and nutritional indices such as CI, AD, ECD and ECI by the babul 
defoliator, Taragama Siva were evaluated. Host leaves of Prosopis 
julifora, Acacia Senegal and P. Cinceraria treated with 0.05, 0.01 
and 0.005% of the extracts were evaluated and analysed in order to 
assess the growth disruption activity. The adverse of NSKP extracts 
on reproductive potential was also estimated in the present 
investigation. Of the extracts tested agains T. Siva larvae 0.05% 
methanolic extract of NSKP showed good detrimental effect on 
survival, growth and egg production. 
--------------, --------------, L YMANTRIIDAE, EUPROCTIS 
FRATERNA. 
165. SRIDHAR (S) and CHETTY (lS). Effect of Azadirachta indica and 
Pongamia glabra leaf extracts on food utilizatin and modulation of 
efficiency of digestive enzymes in Euproctis fraterna. Proceeding of 
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Indian Academy of Sciences, Animal Sciences. 98(5), 1989; p.313-
323. 
The effect of acetone leaf extracts of Azadirachta indica and 
Pongamia glabra on the food consumption and utilization and 
efficiency of digestive enzymes of 5th instar larvae of the Iymantriid 
Euproctis fraterna was determined. The larvae were fed with castor 
leaves soaked in 250, 500, 750 and 1000 p.p.m. of the extracts and 
the EDSOs calculated. The reduction in food consumption by larvae 
feeding on castor oil leaves treated with A. indica extracts was 11% 
higher than that recorded for larvae feeding on leaves treated with 
P. Pinnata extracts. The rate of food consumption, assimilation and 
production showed a negative correlation with the concn. of extracts 
from both plant species. Both leaf extracts reduced the activity of 
the digestive enzymes invertase [beta-fructo furanosidae], amylase 
and Protease with increasing concn. At 1000 p.p.m laval-pupal 
intermediates were produced which emerged as deformed adults. It 
is concluded that leaf extracts of A. indica and P. Pinnata are 
suitable alternatives to synthetic insecticides for the control of E. 
fraterna. 
-----------, ------------, -------------, LYMANTRIA DISPAR. 
166. WESELOH (RM). Populations sampling method for cocoons of the 
gypsy moth Parasite, Apanteles melanoscelus, and relationship of its 
population levels to predator - and hyperparasite - induced 
morta lity. Environmental Entomology. 12(4), 1983; p.1228-1231. 
The forest microhabitat distribution of overwintering pupae of 
Apanteles melanoscelus a parasite of the gypsy moth was assessed 
by sampling live and dead trees and small ground plots in 
connecticut. The logarithum of the average number of cocoons per 
lowest 2m of dead tree or stump was used to pred ict cocoon 
population, densities. Extensive sampling during fall and winter, 
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laboratory rearing and dissection of collected cocoons, and partial 
correlation analysis showed that mortalities caused by some 
hyperparasites were negatively correlated with each other, 
suggesting competition between them. Multiple regression analysis 
demonstrated that the mortality caused by some A. melanoscelus 
hyperparasites varied in a positive, density - dependant manner 
with differences in A. melanoscelus cocoon numbers. 
------------, ------------, -------------, PORTHETRIA DISPAR. 
167. DOAN EC (C). Trans-Ovum transmission of a nuclear - Polyhedrosis 
virus in the Gypsy moth and the inducement of virus susceptibility. 
Journal of invertebrate Pathology. 14(2); Sept, 1969; p.199-210. 
The eggs of the gypsy moth, Porthetria dispar, were collected from 
six sites differing in topography from wet to dry, in density of the 
gypsy-moth population, and in age or duration of the outbreak. 
About 80% of the larvae hatching from these eggs died of nuclear 
polyhedrosis in the first instar. These virus-susceptible larvae made 
it possible to demonstrate, by surface disinfection that trans-ovum 
transmission of the nuclear polyhedrosis virus (NPHV) takes place 
via the surface of the egg. The hatching larva becomes infected part 
of the eggs shell. The larvae from eggs collected at hatching time 
the same site as the susceptible group of March 23 had less than 
10% polyhedrOSis. This was true for larvae from eggs collected at 
the other sites both at hatching time and in the previous months of 
Dec. to Jan. Larvae from eggs collected in the winter months and 
refrigerated at 0-2°e for up to 7 months suffered less than 10% 
polyhedrosis. Thus, long period of refrigeration did not induce 
susceptibility to the NPHV. It suggests that initial mortality of first-
instar larvae in the field, exclusive of larva-to-Iarva transmission 
typically would be less than 10%. By comparison with the 80% 
polyhedrosis observed in the virus-susceptible larvae it appears that 
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there is normally a high incidence to transmission of the virus and 
that most larvae become infected as they hatch. 
LYONETIIDAE, LEUCOPTERA 
SPHENOGRAPTA MEYRICK. 
168. KUMAR (5), YOUSUF (M), IRFAN AHMAD (5) and CHOUHAN 
(5). Seasonal incidence and control of Leucoptera Sphenograpta 
Meyrick: A nursery pest of Dalbergia Sissoo from Rajasthan. Bulletin 
of Pure and Applied Sciences. 15A(2), 1996;~113-116. 
Leucoptera sphenograpto Meyrick commonly known as Shisham leaf 
miner is a potential nursery pest of Dalbergia-Sisso. The infestation 
results the premature leaf fall and seedings mortality. The moth is 
host specific. Hatching takes places in 4-8 days larval period from 
10-15 days. Pupal stage for 8-12 days. Pupation is prolonged in the 
month of November - December. Maximum incidence of leaf miner 
was observed in the month of July when humidity is high. Foliar 
spray of monocrotophos (0.036%) and Dimethoate (0.003) gave 
effective control of the pest. 
--------------, ---------------, NOCTUIDAE, AUTOGRAPHA 
GAMMA. 
169. HILL (lK) and GATE HOUSE. Effects of temperature and 
photoperiod on development and pre-reproductive period of the 
silver Y moth Autographa gamma. Bulletin of Entomolgical Research. 
82(3); sept, 1992; p.335-341. 
The adults of Autographa gamma makes regular, seasonal migration 
into areas where they are unable to breed continuously. Individuals 
migrate into Britain each spring, and after one, two or three 
generation, offspring of the spring migrants return to over-wintering 
areas in North Africa and the middle east. The larvae are highly 
polyphagous and have been recorded damaging many crops, 
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especially Brassica spp. Insects usually migrate during the adults 
pre-reproductive period (PRP). The length of this period is therefore 
an index of migratory potential since individuals with longer PRPs 
have more time to express their capacity for flight and to travel 
further. Individuals reared outside in Britain in autumn have longer 
PRPs than individuals reared outside in summer. Laboratory 
experiments show that PRPs are extended at low temperature and 
under short photo-periods and there is some evidence that PRPs are 
also extended under gradually decreasing photoperiods. By 
expending PRPs in response to environmental conditons typical of 
Britain in autumn, individuals are able to increase their potential for 
pre-reproductive migratory flight and therefore their potential for 
reaching suitable overwintering sites further south. 
--------------, --------------, DIACRISIA 
OBLIQUA. 
170. RAMAKRI5HNAN (N) and CHAUDHARI (5). Bioassary of a 
nuclear Polyhedrosis of Diacrisia Obliqua Walker. Bulletin of 
Entomology. 20, 1979; p.82-85. 
Diacrisia obliqua is a polyphagous pest and considered to be major 
pest of sugar beet, urd, mothi, moong, labia, sweet potato, 
soyabean, pea etc. Out of the 154 species of host plants tested 75 
plant species showed varying degree of feeding. In recent years this 
pest was reported to cause serious damage to several field and 
vegetable crops. A nuclear polyhedrosis virus from this pest was 
reported earlier by Jacob and Thomas (1972) and Prem Chand 
(1979). The present contribution deals with the activity of nuclear 
polyhedrosis virus on 4 and 8 day old larvae of Diaerisia obliqua. 
The calculated LD values in terms of polyhedral inclusion bodies 
(PIB) per larva averaging 11.6 and 119.6 mg in weight, respectively, 
for 4 and 8 days old larvae were 741 and 13360 PIB per larva. 
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--------------, -------------, -------------, DOUGLASFIR TUSSOCK 
MOTH. 
171. MORRIS (ON). The natural and artificial control of the Douglas -
Fir-Tussock moth, Orgyia Pseudotsugata McDunnough, by a nuclear 
Polyhedrosis Virus. Journal of Insect Pathology. 5(4); Dec, 1963; p. 
401-414. 
Field populations of the Douglas-Fir-Tussock moth, Orgyia 
Pseudotsugata in the interior of British Columbia, Canada, are 
infected with a nuclear - Polyhedrosis virus. The 88 percent to 100 
percent of laboratory - reared third-instar lavae died from the virus 
when larvae were fed Douglas - fir Franco foliage dipped in a 
suspension containing 107 to 109 Polyhedra / ml. In field studies, a 
high incidence of the disease was present in young larvae and this 
increased to 100 percent in samples of late-instar larvae. Although 
many parasites are known to attack the tussock moth, control of 
these agents, in the present study, appeared negligible, as was 
control by disease organism other than virus. A high incidence of 
advanced virus infection in the early instars suggested that a certain 
proportion may have been infected by the transovum transmission of 
the virus. Indications are that factors, other than density dependent 
ones, was operative in this epizootic. The number of Cocoons found 
at the end of the season was extremely low. There is good evidence 
to suggest that the virus is the main cause for the population 
collapse frequently observed in this species. The results of artificial 
dissemination of a virus suspension show that storage of virus 
material in the west state for 7 years reduced the virulence of the 
virus for field application. 
----------'--, -------------, -------------, EUDOCIMA SAlAMINIA. 
172. SANDS (DPA), SCHOTZ (M) and BOURNE (AS). Effects of 
temperature on development and seasonality of Eudocima Salaminia 
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in eastern Australia. Bulletin of Entomological Research. 81(3); Sep, 
1991; p.291-296. 
The durations for development for immature stages of the fruit 
piercing moth, Eudocima Salaminia, were determined at constant 
temperatures ranging from 15°( to 27°C. At constant temperatures 
average heat requirements for 50% eclosion of eggs were 62.4 day -
degrees above 11°(, development of larvae to pupation were 246 
day-degrees about 12°( development of pupae to eclosion were 233 
day-degrees above 12°(. For each stage there was no difference 
between day-degrees calculated at constant temperatures or at 
those in the field indicating no diapause in the immature stages. For 
adults, temperatures below 16°C during the activity period after 
dusk prevented feeding, mating and oviposition. Failure of E. 
Salaminia to overwinter in South-eastern Australia in most years, 
was explained by the effects of low temperatures on egg hatch, 
larval, pupal and adult survival, reduced adult feeding, mating and 
cessation of oviposition. 
------------, -----------, ------------, HALISIDOTA ARGENTATA. 
173. EDWARDS (DK). Activity Rhythms of Lepidopterous Defoiliators: 
Halisidota argentata Pack. (Arctiidae), and Nephytia Phantasmeria 
stkr. (Geometridae). Canadian Journal of Zoology. 42, 1964; p. 939-
958. 
The 24-hour activity rhythms of a gregarious acrtiid (Halisidota 
argentata Pack) and a geometrid (Nephytia Phantasmeria) were 
recorded automatically at different constant temperature and in 
natually varying light and temperatures. Larval activity on foliage, 
adult emergence, and adult flight were all associated with sunset; 
eclosion began in the dark hours, but in Nepytia was particularly 
associated with sunrise. The rhythms were found to be adopted to 
the different seasonal environments normally experienced by the 
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insects, and activity was influenced by changes in the light and 
temperature. The rhythm of Holisidota larvae, which are active 
throughout the British Columbia coastal winter as well as in the 
autumn and spring, undergoes a temperature - related phase 
reversal, the larvae becoming diurnal in the coldest periods of the 
winter, though nocturnal in warmer periods. larval Nephytia are 
found only in summer, they are generally more active on warm days 
and have little resistance to cold. The activity of both species of 
moths is less influenced by low temperatures near sunset than late 
in the night. 
-------------, --------------, 
--------------, HELICOVERPA 
ARMIGERA. 
174. BABU (R), MURUGAN (K) and VANI THAKUMARI (G). 
Interference of azadirachtin on the food utilization efficiency and 
midgut enzymatic Profiles of Helicoverpa armigera Hubner. Indian 
Journal of Environment and Toxicology. 6(2), 1996;pB 1-84. 
The effect of azadirachtin on food utilization efficiency in relation to 
midgut Phosphomonoesterases and ATP ase activites in 5th instar 
larvae of Helicoverpa armigera was studied. Azadirachtin 
significantly inhibited feeding, food consumption and larval growth 
in a concentration -dependent manner. The dietary utilization 
decreased in these larvae and the approximate digestibility of food 
was increased at higher concentration of azadirachtin. The activities 
of alkaline phosphatase and ATP-ase were significantly reduced by 
azadirachtin. In contrast, the activity of acid phosphatase was 
slightly increased at a lower concentration compared to the 
untreated control. It is suggested that the reduction in nutritional 
efficiency measures by azadirachtin treatment may be the influential 
factor for the inhibited transphorylation reaction that may reduce 
the level of ATP-ase and Phosphomonoesterases in the midgut of H. 
armigera. 
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175. KYI (A) and ZALUCKI (MP). An experimental study of early stage 
survival of Helicoverpa armigera on cotton. Journal of Entomology. 
81(3); Sept, 1991; p.263-271. 
The pattern and cause of mortality of the early stages of Helicoverpa 
armigera on cotton was investigated in both field and glass house 
situations for two seasons. In 1987, egg losses were high (32-88%) 
over days 1-3 following oviposition, more so from the lower than 
upper leaf surface. The mortality of first instar larva was 93-100% 
over days 4-5 following oviposition and losses were higher from 
seedling stage than squaring cotton. Wind, rain, aerial predators, 
dispersal of first instar larvae, and host plant effects were important 
mortality factors. In 1998 trials egg losses over days 1 to 3 after 
oviposition on plants in glass house and field situations, 
respectively, were 0-1% and 5-6% due to changing leaf orientation 
alone; 4-22% and 16-32% due to rain / watering and changing leaf 
orientation combined; 14-31% and 12-31% for wind and changing 
leaf orientation combined; and 4-38% and 23-52% for the 
combination of wind, rain / watering and changing leaf orientation. 
The mortality of first instar larvae on day 4 was 32% and 29% on 
plants in glasshouse and field, respectively, from which the action of 
such mortality factors had been excluded. Mortality on plants with 
changing leaf orientation alone was 30% and 68% with rain I 
watering and changing leaf orientation combined 48% and 74%, with 
wind and changing leaf orientatio combined 40% and 63%, and with 
all factors combined 45% and 69% respectively. The highest losses 
(of eggs) occurred on day 1 after oviposition. 
---------------, MELIPOTIS 
INDOMITA. 
176. CUDA (lP), DELOACH (Cl) and ROBBINS (TO). Population 
dynamics of Melipotis indomita, an indigenous natural enemy of 
141 
mesquite, Prosopis spp. Environmental - Entomology. 19(2), 1989; p. 
415-422. 
The noctuid Meloptis indomita is the most important defoliator of 
honey mesquite in the South - western USA. Several aspects of its 
population dynamics were investigated in the insectary and field at 
temple, texas, because of its potential value in a biological control 
programme. Females deposited about 750 eggs, and a generation 
was completed in about 45 days in an insectary at natural 
temperature and photoperiod. Insectary populations increased 1.12 
times per day and doubled every 6.3 days in the field, larvae 
enclosed from egg masses presumably deposited in crevices under 
mesquite bark, fed nocturnally on the leaves, and pupated in the 
soil. The highest level of noctuid activity was observed in 1980 on 
the edwards Plateau where the population density in the soil 
beneath a heavily defoliated mesquite stand was 70.1 larvae and 
15.6 pupae / m2 • Light trap samples showed that adults were active 
as early as mid-April in 1982 in Central Texas. Adult emergence 
continued into October during 1981 and 1983, giving no indication 
that M. indomita underwent a pupal diapause. Weather conditions 
and paraSitism of larvae and pupae were important factors 
regulati ng populations of M. indomita. The potential effectiveness of 
M. indomita as a biological control agent of mesquite was also 
examined. 
177. DELOACH (Cl) and CUDA (lP). Host range of the mesquite 
cutworm, Melipotis indomita a potential bicontrol agent for mesquite 
(Prosopis spp.). Biological - Control. 4(1), 1994; p.38-44. 
Melipotis indomita is the major defoliator of mesquite in central 
texas. The cutworm larvae developed normally on prosopis 
glandulosa var., glandulosa and P. ruscifolia P. velutina, P.g. var. 
torreyana, the Mexican P. laevigata and P. juliflora and the 
Argentine P. flexuosa were slightly less suitable hosts. Larvae 
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developed occassionally on a natural hybrid of the Argentine P. alba 
from Tucson, Arizona, but not on a commercial P. alba hybrid 
developed in Southern Texas. Larvae did not develop on the 2 
screwbean mesquites tested (P. Pubescens and P. reptans var. 
Cinerascens) or on 12 other species of woody legumes from Central 
Texas, although an occassional larva fed for a few days on some of 
them. Among 11 species of mostly tropical leguminous trees tested, 
larvae developed and produced adults normally on Pithecellobium 
dulce and one adult was produced on Samanea Saman. In a 
biological control Programme, M. indomita would complement the 
damage from other foliage feeders that could be introduced from 
South America. 
--------------, -------------, ------------, PANOLIS FLAMMEA. 
178. LEATHER (SR). The effect of temperature on oviposition, 
fecundity and egg hatch in the pine beauty moth, Panolis flammea. 
Bulletin of Entomological Research. 84(9); Dec,> 1994jp.515- 520. 
This article discuss about Pine beauty moth, Panolis flammea. Over 
the temperature range 5° to 25°(, fecundity of Panolis flammea 
showed a non-linear reponse, the optimal temperature for fecundity 
being 15°C. At 6° female laid 17 eggs each whilst at 15°C they laid 
166 eggs. Pre-oviposition period showed a significantly negative 
response, being shortest at 25°(' Adult longevity was significantly 
affected by temperature, being 20 days at 8°C and 6.8 days at 25°(' 
Egg hatch and development in the laboratory was linearly and 
positively related to temperature over the range of 2° to 20°(, 
ranging from 39.9 days at SoC to 6 days at 2S°(' The lethal limit for 
egg viability was 25°c. the theoritical threshold for egg development 
was calculated to be 2.79°C. The storage of eggs at temperatures of 
2°( for periods in excess of 10 days had a significant effect on the 
percentae of eggs hatching. The significance of these findings in 
implementing control operations is discussed. 
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-------------, ------------, ------------, POLYHEDROSIS VIRUS. 
179. STAIRS (GR). The effect of metamophosis on nuclear polyhedrosis 
virus infection in certain lepidoptera. Canadian Journal of 
Microbiology. 11, 1965;pS09-S12. 
The course of nuclear - polyhedrosis virus infection in Lepidoptera is 
interrupted at periods of rapid cell proliferation such as those that 
occur during the formation of the pupa and adult. Enbryonic 
regenerative cells appear to be resistant to virus attack but they 
become susceptible after they have begun to differentiate. Thus, the 
new structures they form must be infected and killed before the 
insect will die. In this way, the incubation period of the disease is 
increased. When larvae were fed polyhedra 3 to 5 days before 
pupation, significant mortality occurred during the pupal stage. Most 
of the la rvae that consume polyhedra die from disease before they 
reach the pupal stage. A few pupate successfully and some of these 
pupae die from disease. The surviving pupae complete the 
transformation to the adult stage where a few more die form 
disease. Many structural and chemical changes occur during 
metamorphosis and the present study is concerned with the effect of 
these changes on the development of virus disease. 
---------------, -----------, -----------, PRODENIA lITURA 
FABRICIUS. 
180. PAWAR (VM) and RAMAKRISHNAN (N). Investigations on the 
nuclear polyhedrosis of Prodenia Litura Fabricius:Nature of the 
Polyhedral disease. Indian Journal of Entomology. 33(2), 1971; 
p.111-122. 
The studies on the nuclear polyhedrosis of tobacco leaf-eating 
caterpillar, Prodenia litura Fabricius were carried out to understand 
the insect-virus relationship. The symptoms, typical of nuclear 
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polyhedrosis were observed in both naturally and artificially infected 
larvae and pupae. The natural incidence of the disease observed was 
41.0 percent and was found to increase to 70.6 percent when larvae 
were reared on old and hard textured castor leaves. The polyhedral 
inclusion bodies (PIBs) estimated averaged 1.9644x109 and 
0.333x109 per larva and pupa, respectively. There was no correlation 
between the larval weight and number of PIBs estimated. The 
incubation period of the disease was prolonged when infected larvae 
were reared at 20°e. There was a direct correlation between larval 
development priod and incubation period irrespective of the 
temperatures tested (20°c or 28°e). Further, it was observed that 
the tempteratures had no appreciable effect on the total mortality 
due to disease except in the lowest concentration (0.002x106 PIBs / 
ml) tested, where in mortality was only 14.0 percent at 20 0 e while it 
was 40.0 percent at 28°e with the same concentratin. The virulence 
of the pathogen, measured in terms of total mortality and incubation 
period was found to reduce when PIBs of the vi rus were stored at 
room temperature as a dry powder for a period of one year. The 
generation to generation transmission of the disease was observed 
and it was less in the larvae of first-day. Laid eggs of the disease 
females as compared to that of 47.6 percent of fourth day. Laid eggs 
of the same females. 
-----------, ------------, ------------, SElIDOSEMA SUAVIS. 
181. MOORE (S) and ALAM (Pl). Polyhedral viruses infecting two 
forest pests, Selidosema Suavis and Heliothis Armigera. Journal of 
Forestry Science. 4(1), 1974; p. 51-58. 
The inclusion bodies of the cytoplasmic virosis of Selidosema Suavis 
are equilaterally triangular in profile and have mean vertical height 
of 1.93 /lm. The non-occuluded virions are 59nm in diameter. The 
inclusion bodies of two isolates of the nucleopolyhedrosis viruses 
found infecting Heliothis armigera are square in profile. The 
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dimensions of the polyhedra and the virions of two New Zealand 
isolates are given. The epizoology of one New Zealand isolate is 
discussed. Diseased S. Suavis larvae were collected from exotic 
conifers near Rotorua. Virus infected H. armigera lavae were 
collected from radiata pine in Kinleith Forest, Tokoara and from 
lupin bushes in Aupouri State Forest, Northland. The larvae from 
each locality were macerated in distilled water and allowed to 
putrefy for 2 days at room tempterature. 
-------------. I 
--------------, NOTODONTIDAE, PYGAERA 
FULGURITA. 
182. IRFAN AHMAD (S) and SEN-SHARMA (PK). Investigation on a 
newly recorded nuclear Polyhedrosis virus of pygaera fulgurita wlk.: 
Nature of disease and insect-virus interactions. Journal of 
Entomological Research. 7(1), 1983; p.lSO-1S3. 
The investigations on the nature of polyhedral disease of Pygaera 
fulgurita wlk., the poplar defoliator, were carried out. It was 
confirmed that disease pathogen belonged to nuclear polyhedrosis 
virus (NPV) of sub-group A of the genus Baculovirus which is host-
specific. The disease was characterised by colour change and rapid 
disintegration of the infected larvae. The number of polyhedral 
inclusion bodies (PIBs) per larva ranged from O.37xl09 to 2.92xl09 • 
Artifical infectio of the disease to the healthy larvae could be 
achieved by feeding them with poplar leaves sprayed with crude 
suspension of N PV. Cross-infectivity tests confirmed the host-
specificity of the pathogen. The natural incidence of the disease 
among the laboratory breed larvae was 42.666±7.659 percent. 
pygaera fulgurita wlk. occurs in large areas under poplar cultivation 
especially in different localities of U.P., Haryana, Punjab etc. All the 
species and clones of poplars, so far planted in India under agro 
forestry programme, are attacked by this defoliator. This virus is 
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strictly host-specific and most promising among the biocontrol 
agents against poplar defoliator. 
--------------, --------------, PEM PHIGIDAE, APHID 
SMYNTHURODES BETAE. 
183. BURSTEIN (M). and WOOL (David). Gall alphids do not select 
optimal galling sites. Ecological Entomology. 18, 1993; p.155-164. 
The studies of insect-host plant interaction it is suggested that 
insects preferentially colonize host plants on which their fitness is 
maximised. This suggestion stems from the assumption that natural 
selection has driven the system toward optimal use of resources. 
The study of the galling aphid symynthurodes betae demonstrates 
that the distribution of galls on leaves is not due to preference, and 
can be altered by manipulating the aphid arrival time or the shoot 
growth rate. There was no correlation between gall density and 
performance at different positions along the shoot as leaves on the 
growing shoot are not equally responsive to aphid stimulation, the 
colonizers have no choice but to settle on leaves that are at the 
right stage when they arrive. S.betae colonizers did not discriminate 
between shoots of their host and a congeneric non-host, on which 
their fitness is invariably zero. Synchronization between galler and 
host plant phenologies seems to be the key to the observed 
distribution of galls on tree. 
-------------, PSYLLOIDEA, PHACOPTERON 
LENTIGINOSUM. 
184. RAMAN (A). Architecture and behavioural dynamics of the 
epidermal cells of the leaf galls of Garuga Pinnata Roxburgh 
(Burseraceae) induced by Phacopteron lentiginosum Bucktion 
insecta. Annals of Forestry. 1(1), 1993; p.74-81. 
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The structure and behaviour of the epidermal cells of the galls of 
Phacopteron lentiginosum on the leaves of Garuga Pinnata are 
described in this paper, taking 3-days and 35-days old gall stages 
into consideration. Under galling stress, the behavioural pattern of 
the epidermal cells is considerably different from that of the 
primordial mesophyll cells. This becomes all the more significant 
when the nature of stimulus from the gall insect is believed to be 
uniform. The behavioural pattern of the gall epidermal system, 
modelled on ontogeny in relation to the stress and stimulus of the 
psylloid falls within the scope of Rene Thoms epigenetic polyhedron 
model. 
------------ ------------- PTEROMALIDAE, TRICHILOGASTER 
ACACIOELONGIFOLIAE. 
185. MANONGI (FS) and . HOFFMANN (lH). The incidence of 
parasitism in Trichilogaster acacioelongifoliae (Froggatt), a gall-
forming biological control agent of Acacia longifolia (Andr.) wild. 
(Fabaceae) in South Africa. African - Entomology. 3(2), 1995; p. 
147-151. 
The native parasitoid species became associated with the galls of 
Trichilogaster acaciaelongifoliae within 2 years of its introduction 
into South Africa during 1982 for biological control of Acacia 
longifoliae, a perennial, leguminous shrubby weed from Australia. 
The main parasitoid species were Antistrophoolex sp. (89% of total) 
and Eupelmus sp. {11%}. Emergence of adult parasitoids from galls 
collected during the 1994 austral summer indicated that levels of 
parsitism were low (0.6%) and had not increased from previous 
years. Inspections of immature T. acacioelongifoliae within galls 
showed that the incidence of Parasitism was much higher (8.6%) 
than was deduced from adult emergence. The levels of parasitism 
varied from 0 to 21.3% at 4 different localities. Most parsitoids were 
found in chambers close to the surface of the gall, irrespective of 
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gall size or the numbers of chambers per gall, and only a small 
proportion of the occupants of deep-seated chambers were 
parasitized. There were no prasitoids in the galls until late 
November, by which time adult emergence of T. acacioelongifoliae 
was well advanced. Consequently, T. acaciaelongifoliae is protected 
from generalist parasitoids, both by its physical position and by its 
asynchronized phenology, and persists as an important biological 
control agent of A. longifolia in South Africa. 
.. _----------, PYRALIDAE, ARTHROSCHISTA 
HILARALIS. 
186. THAPA (RS) and BHANDARI (R). Biology, ecology and control of 
Kadam Defolitor Arthroschista Hilaralis Walk. in plantations in West 
Bengal. Indian Forester. 102(6); June, 1976;~88-401. 
Kadam, Anthocephalus Chinesis, a fast growing species, is an useful 
raw material for many wood-based industries in India. It is well 
distributed in the Indo-Malayan region. The defoliator has a life -
cycle of 21-26 days, competing 11-12 generations in a year. Pest 
population begins to build up to epidemic proportion after a good 
amount of rains during July-Aug. By Sept. the pest population 
reaches its peack and by 1st week of Oct. it begins to decline. The 
main contributing factor of population decline is the want of high 
humidity supported by heavy parasitism by Apanteles balteatea. 
Severe defoliation retards growth of young plants and repeated 
defoliation results in stunted growth. Two parasites, A. balteatea 
and Cedria pa radoxa, are promising agents to check the pest 
population increase. For the control of epidermic, mass-breeding and 
release of these two parasites (biological control) and 
encouragement of plants that support the collateral hosts of 
defoliators parasites in plantations have been recommended 
(Cultural Control). If these two measures prove inadequate 
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treatment with 0.1% thioden or 0.1% dieldrin or chlordene water 
emulsion may be resorted to chemical control. 
-----------, -------------, DIORYCTRLA 
RESINOSELLA. 
187. HAIZNE (JH) and BENJAMIN (OM). Bionomics and pattern of 
attack of the Red Pine shoot Moth, Dioryctria Resinosella in 
Wisconsin. Canadian Entomologist. 115; Sept, 1983; p. 1169-1175. 
The bionomics of the red Pine shoot moth, Dioryctria resionsella 
Mutuura, a newly described species of shoot borer in red Pine, Pinus 
resionsa, were investigated in Wisconsin sand plains plantations. 
The appearance of eggs, larvae, pupae, and adults are described. 
Head-capsule measurements indicated five larval instars. First-instar 
larvae overwintered in hibernacula. Shoot feeding was generally 
initiated by third-instar larvae in late May. Cones also were 
attacked. Pupation occurred in July. The flight period extended from 
mid-July to mid-September. The sex ratio was 0.53. only red pine 
shoots and cones were attacked in a mixed pine stand. Infestation 
rates were highest along plantation edges, in the top half of the 
crown and in plantations greater to an 20 years of age Hyssopus 
rhyacioniae occurred most frequently among parasitoids reared from 
larvae and pupae. 
-------.---, GlYPHOOES 
PERSPECTAlIS. 
188. MARUYAMA (T). Life cycle of the box-tree Pyralid, Glyphodes 
perspectalis (walker). Effect of various host plants on larval growth 
and food utilization. Japanese Journal of Applied Entomology and 
Zoology. 37(3), 1993; p.117-122. 
The larvae of Glyphodes perspectalis were reared on 3 food plants 
(Buxus microphylla, B. Sempervirens and B. microphylla var. 
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insularis) at various temperatures. The nutritional indices, 
consumption rate (CR) growth rate (GR), approximate digestibility 
(AD), efficency of conversion of digested food and efficiency of 
conversion of ingested food (ECl) of larvae for each food plant were 
obtained from the larval growth characteristics. In overwintered 
larvae, the greatest CR was shown by the B. sempervirens group, 
but the B. microphylla group showed greater GR and ECl at 25xC. 
When 4th instar larvae were reared at 18, 24 and 30xC. The greatest 
indices were shown by the B. microphylla group and the lowest by 
the B.microphylla var. insularis group at each temperature. 
Conversely AD was the greatest in the B. microphylla var. insularis 
group and the lowest in the B. microphylla group. For 6th isntar 
larvae, most of the indices for the B.microphylla group were large, 
but CR was greatest for the B. Sempervirens group. Morevoer, 
growth and food utilization of larvae on these plants at 18 and 30xC 
were similar to those at 25x C except for variation of AD with 
rearing temperature. Consequently, B. microphylla seems to be the 
best food nutritionally for larval growth of this pyralid and B. 
microphylla var. inslaris seems to be the worst. 
------------, -----------, ------------, MARUCA TE5TULALIS. 
189. OGHIAKHE (5), JACKAl (LEN) and MAKANJUOLA (WA). A rapid 
visual field screening technique for resistance of Cowpea (Vigna 
unguiculata) to the legume pod borer Maruca testulalis. Bulletin of 
Entomological Research. 82(4); Dec,) 1992;p507-512. 
The rapid visual field screening technique for resistance of Cowpea 
(vigna unguiculata) to the legume pod borer Maruca testulalis was 
developed. The methodology involved measurement of two damge 
parameters: field examination of flowers for signs of M. testulalis 
injury or larval presence (i.e. rapid visual technique - flowers) and / 
or a pod evaluation index from the ratio of pod load to pod damage 
(i.e. rapid visual technique - pods). Highly signficiant (P<O.Ol) 
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correlations were obtained between the rapid visual field screening 
technique and the existing field screening technique. The latter is 
recommended as a fast and precise method for initial screening 
large collections of genotypes while the former should be used for 
more detailed selection on other resistance studies. The technique 
described here uses fewer variables than the previous method and 
thereby reduces costs while improving efficiency and precision. 
------------- , 
-------------, SINOMPHISA 
PLAGIALIS. 
190. CHENG - lIN (Q), DE-WEI (Li) and BING-XIN (Z). Bionomics 
of the Manchurian Catalpa shoot borer, Sinomphisa Plagialis in 
Shandorig, China. Bulletin of Entomological Research. 84(4); Dec, 
1994; p.533-S40. 
The larvae of the Manchurian Catalpa shoot broer Sinomphisa 
Plagialis mainly damaged young shoots of Manchurian Catalpa and 
ovata catalpa. The typical symptom was production of spindle galls 
on damaged parts of shoots or branches, usually confined to 
seedlings, vigorously growing shoots, twigs and branches as well as 
young trees below 3m in height. Feeding occurred from early April to 
late October. In the Jiaodong peninsula, where there were one to 
two generations in a year, where as in the mountainous area of 
central and southern Shandong, there were always two generations. 
Larva had five instars. The longevity of adults was 3-11 days; egg of 
the summer generation 7-9 days, over-wintering generation 4-6 
days, larvae of the summer generation 42-48 days, pupae of the 
summer generation 13-16days, of the overwintering generation 22-
26 days. Most overwintered in the pitch as fifth instar larvae. 
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----------------- --------------- SATURNIIIDAE, ANTHERAEA 
MYlITTA. 
191. MOHANTY (AK) and MITTRA (A). Food utilization efficiency of 
tropical tasar silkworm Antherae mylitta Drury on Terminala 
tomentosa Arn. Phytophaga. 4(2), 1992;p73-80. 
This article discusses about tasar silkworm i.e. Antheraea mylitta. 
The approximate digestibility of Terminalia tomentosa by Antheraea 
mylitta was highest in 2nd-instar larvae and lowest (49.92). in 1st -
instar lavae. The efficiency of conversion of food (EC1) was highest 
(7.55) in 4th -instar larvae, where as the conversion of efficiency of 
digested food (ECD) was highest in Ist-instar larvae. Values for the 
ECI and ECD were lowest in 5th -istar larvae (4.49 and 7.99 resp.) 
The consumption index was highest (5.62) in 1st -instar larvae and 
lowest (1.86) in 1st instar larvae. The rates of consumption, 
assimilation, growth and egestion fell with increasing age. The 
highest Cl and growth occurred during the 1 st-instar , and fell in 
later instars. 
---------------, SCOl YTIDAE, AMBROSIA 
BEETLES. 
192. FISHER (RC), THMOPSON (GH) and WEBB (WE). Ambrosia 
Beetles in forest and Sawmill: Their biology, economic importance 
and control. Forestry Abstracts. 14(4), 1953; p.1-21. 
The article discusses the forest and timber insect problem that has 
become of major economic importance with the increased 
exploitation of many of the lesser known tropical hardwoods. The 
type of defect commonly known as pinworm, pinhole, or shothole 
damage, caused by ambrosia beetles, has long been regarded as a 
characteristic feature at many timbers, particularly from the tropics 
and until comparatively recently its presence has usually been 
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accepted without serious question as unavoidable. In the case of 
lumber, however effective means of prevention and control are 
available: rapid seasoning by end-racking or kilning will prevent 
infestation and terminate it if already present. The use of 
attractants offers an interesting field of study: a billet coated with 
an attractant and accompanying the log from felling site to 
destination would be a practical and probably economical method of 
protection. Most chemical treatment investigated for preventing 
attack on green logs and lumber have failed. The outstanding 
exception is the y isomer of BHC, particula rly ina n oi I sol ution, 
although for short periods water suspensions show promise. DDT has 
given erratic and generally unsatisfactory results. 
-------------, -------------, -------------, CORPORA ALLATA. 
193. CHU (HM) and NORRIS (OM). Comparative morphology and 
ultrastructure of the corpora allal in newly emerged and sexually 
mature female Xylemborus Ferrugineus (Fabr). Journal of insect 
Pathology. 8; June, 1979; p.359-374. 
The corpora allata (CA) of newly transformed sexually matured 
ovipositing female xylemborus ferrugineus beetles were compared 
using both scanning and transmission electron microscopy. The 
objective was to identify CA characteristics that are unique to each 
age insect. The surfaces of the spherical CA of newly emerged 
sexually immature females are intially rough in comparison with the 
smooth surfaced CA of the 9-day-old ovipositing adult female.CA are 
enveloped by a continuous noncellular sheeth of varying thinkness. 
Mitochondria, with well-developed cristae bathed in an electron-
dense matrix, are well dispersed throughout the cell at both stages. 
Free ribosomes and Iysosomes are present in the cells. Golgi 
complexes are not conspicuous. There is a sparse system of rough-
surfaced endoplasmic retriculum (RER). A smooth-surface 
endoplasmic reticulum system is strinkingly widespread in the CA 
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cytoplasm of ovipositing females, but is absent in that of the newly 
emerged females. Neurosecretory axons, filled with electron-dense 
neurosecretory granules, not only are distributed in the peripheral 
portion of the CA, but some also penetrate deeply inside the gland. 
----------------, 
---------------, -------------, lEPERISINUS 
VARIUS. 
194. MIllS (Nl). Searching strategies and attack rates of parasitoids 
of the ash bark beetle (Leperisinus varius) and its relevance to 
biological control. Ecological Entomology. 16(4), 1991; p.461-470. 
The behaviour of adults of parasitoids of the Scolytid Leperisinus 
vari us was studied on logs of Fraxinus excelsior and Fagus sylvatica 
in the field in Switezerland during June-July. Point estimates of 
parasitoid behaviour indicated that braconids spent 70% of host 
searching time stationary on the bark surface, in contrast to the 
chalcidoids which spend 60-70% of host searching time moving 
across the bark suface. Aggressive encounters between searching 
parasitoids were common and the data suggest that they did not 
occur at random. They chalcidoid parasitoids, cheiropachus quadrum 
and Eurytoma morio, were more frequently involved in aggressive 
encounters than expected and could displace ovipositing individuals 
of other species. Attack rates for the parasitoids were estimated to 
vary from 2 hosts / day for the braconid coeloides filiformis to 4 
hosts / day for E.morio and net reproductive rates varied from 6.3 
for C. filiformis to 0.8 for C. melanotus. It is concluded that while all 
the parasitoids of the Scolytid can act as primary parasitoids, at 
least some of the chalcidoids are facultative kleptoparasitoids. 
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------------, ------------, DENDROCTONUS 
FRONTALIS. 
195. DIX (ME) and FRANKLIN (RT). Field biology of three 
hymenopterous Parasitoids of the Southern Pine beetle. Journal of 
Georgia Entomological Society. 13( 1), 1978; p.71-80. 
The studies were carried out on the relative abundance, attack 
sequence, and host-finding behaviour of 3 parasites of D. frontalis. 
On short leaf pine (Pinus echinata) in the Geogria piedomont. 
Dinotiscus dendroctoni (Ashm.) (Cecidostiba dendroctoni), Eurytoma 
spp. and Eupelmus sp. completed with 5 other hymenopteraus 
parasites for dominance in the parasite complex of the Scolytid. The 
number of parasites arriving on trees fluctuated with season and 
year. D. dendroctoni was the second most abundant parasite in 3 of 
the 11 beetle generations studied. The abundance of arriving 
parasites did not vary with height. Most females of D. dendroctoni 
and Eurytoma spp. females arrived 30-35 and 25-30 days, 
respectively, after initial beetle attack. Eupelmus sp. females were 
present throughout the later stages of beetle development. Parasites 
were active between 08.00 and 20.00 h and at light intensities of at 
least 75.61x. Nocturnal activity was not observed. More than half of 
the host-searching behaivour of females involved the palpating -
probing sequence. 
--------------- ---------------- -------------- DENDROSOTER 
CHOENOPACHOIDES. 
196. MENDEL (Z) and HALPERIN (l). Parasites of bark beetles (Col.: 
Scolytidae) on pine and cypress in Israel. Entomophaga. 26(4L 1981; 
p.375-379. 
The species of hymenopterous paraSites that have been reared in 
Israel from the 5 Scolylids that are of economic importance there as 
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pests of pine and cypress. The braconid parasites were: Dendrosoter 
Choenopachoides Ruschka, which was found in all pine stands 
examined and parasitised. Orthotomicus erosus, Pityogenes 
Calcaratus and Tomucs destruens; D. hartigii parasitising P. 
calcaratus, and also O.erosus, on Pinus halepensis; D. middendorffi 
reared from O. erosus and T. destruens on Pine; and D. Protuberans, 
reared from Phloeosinus armatus Rttr. and P. auberi (Perris) on 
cypress. The eurytomid was Eurytoma morio Dalm. Which was 
occassionally found parasitising O. erosus, P.aubei and pityogenes 
calcaratus on cypress and Pine. This faculatively hyperparsitic 
species was associated mainly with Metacolus unifasciatus Forst., 
one of the Ptermalids, which was reared from O. erosus, Phloeosinus 
spp., Pityogenes calcaratus and T. destruens on cypress and Pine. 
The other Pteromalids were cerocepala eccoptogastri Masi reared 
from O. erosus and Phloeosinus aubei on cypress and Pine; Heydenia 
Pretiosa Forst., reared from O. erosus and T. destruens on Pine; 
Rhaphitelus maculatus walk. Reared from P. aubei on cypress; and 
Rophtrocerus Xylophagorum reared from O. erosus, Pityogenes 
calcaratus and T. destruens on Pine. 
------------, ------------, ---------------, EURYTOMA ""ORIO. 
197. JANOKMEN (KA). Chalcids found in forest biocoenoses of the 
Lithuanian SSR n 1968-1977. Trudy-Akademii-nauk-Litovskoi-SSR. 
2(90), 1980; p,4s-s2. 
The authors presents a list of 23 species of chaicids belonging to the 
Torymidae, Eurytomidae, Pteromalidae, Eulophidae, Tetrastichidae 
and Mymaridae based on collections made in 1968-77 in forest 
biocenoses in 15 area of the Lithuanian SSR, USSR, located in all 3 
physical - geographical regions. The data given for each species 
include the place of collection, the year and date of emergence or 
collection, the number of individuals and the host. Fourteen of the 
species were obtained from trunk pest of conifers and 9 from pests 
157 
of spruce cones. The most abundant and valuable species in relation 
to forestry are the bark-beetle parasites Rhopalicus brevicornis 
Thoms. and Dinotiscus eupterus, (wlk.) and Tetrastichus Strobilance 
(Ratz.,) a parasite of pests of the cones of Norway spruce (Picea 
abies). The most widespread species of chalcids (R. brevicornis, 
D.eupterus, Eurytoma morio Dalm and Roptrocerus Xylophagorum 
(Ratz.) have 2 generations a year. Adults of the first emerge from 
the end of May until June, and those of the second from the end of 
June to the beginning of September. 
198. MENDEL (Z). Hymenopterous Parasitoids of bark beetles 
(Scolytidae) in Israel: Relationships between host and parasitoid size 
and sex ratio. Entomologist.31(2), 1986; p. 127-137. 
The biology of 13 parasites of Scolytidae collected on pinus 
halepensis, P .brutia, cupressus sempervirens, Ulmus Canescens, figs, 
Olives and almonds in Israel was studied. Most species had a wide 
range of body lengths, and a postive correlation existed between the 
sizes of parasites and their hosts. The females of Eurytoma moria, 
the Pteromalids were usually significantly longer than their males, 
where as the reverse was true for 4 braconids in the genus 
Dendrosoter. The sex ratio varied markedly with in most species. In 
the bethylid Cephalonomia hypobori, the braconids D. 
Caenopachoides and Ecphylus Caudatus and the Pteromalids 
Heydenia Pretiosa and R. Kylaphagorum, the male: female ratio was 
lower than 1: 1, and in the eulophid Entedon ergias it was higher. In 
some species the sex ratio was related to host size and in others it 
varied with time in relation to the Phenology of its host. 
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-------------, ------------, LEPERISINUS 
OREGONUS. 
199. VERN OFF (S). Emergence, maturation and parasites of two ash 
bark beetles, Leperisinus Oregon us Blackman and L. Californicus 
Swarine. Pan-Pacific-Entomologist" 53(3), 1980; p.181-184. 
This articles discusses about two ash bark beetles i.e. Leperisinus 
Oregonus and L. Californicus Swaine, which were studied in 1975 in 
Corvallis, Oregon, on fallen ash trees that were cut into sections and 
transferred to shaded emergence boxes in a nursury. Most of the 
adults emerged in August-October, especially during the hottest part 
of the day, and the emergence rate accelerated as the maximum 
daily temperature increased. Mature or Senescent adult emerging 
apparently for the first time in the season from living trees were 
probably in their second year and had already produced a brood. 
The parasites observed landing on emergence cages containing logs 
naturally or experimentally infested by L. Californicus were spathius 
benefactor Matthews, cheiropachus quadrum (F.) coeloides 
Scolytivorus (Cress.) and Tetramesa (Harmolita) sp. Pa rasites 
emerging from logs colonised by L. Californicus were the first 2 of 
these species and Pteromalus (Habrocytus) sp, while those emerging 
from logs colonised by L. Oregonus included these 3 species and 
also Eurytoma sp. 
------------, ----------, MYLLOCERUS 
UNDECIMPUSTUlATUS MACUlOSUS. 
200. SINGH (RN) and THANGAVElU (K). Toxicity of some new 
insecticides against ash Weevil, Myllocerus Undecimpustulatus 
Maculosus on Primary tasar food plants. Annals of Forestry. 2(2), 
1994; p. 186-189. 
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The residual toxicity of 11 insecticides to the adults of Myllocerus 
undecimpustulatus maculosus was evaluated by foliar and Soil 
application. Cypermethrin 0.0005 percent was the most toxic 
insecticide followed by monocrotophos 0.007 percent. Among the 
dust formulations parathion (folio 1) was highly toxic followed by 
malathion. These insecticides are suggested to be tested in the 
fields. Cypermethrin emulsifiable concentrate 0.005% and parathion 
2% dust are proved to be the most potent inse.cticides against ash 
weevil in Tasar ecosystem for judicious management of M. 
undecimpustulatus maculosus with less hazards. 
ORTHOTOMICUS 
EROSUS. 
201. MENDEL (Z). Comparison between two methods for the 
determination of the hymenopterous parasitoid complex of bark 
beetles (Scolytidae). Journal of Applied Entomology. 101(3), 1986; p. 
278-282. 
The number of hymenopterous parasites taken on sticky traps 
attached to trunks of pine (Pinus halepensis) infested with 
Orthotomicus erosus, and Pityogenes calcaratus and cypress 
(Cupressus Sempervirens) infested with Phloeosinus armatus and P. 
aubei were compared with those reared from trunk sections of the 
same trees in a study in Israel. The relative abundance of the 
chaleidoidea Calosota aestivalis, cerocephala eccoptogastri, 
Eurytoma morio, Heydenia Pretiosa, Metacol us azurens, M. 
unifasciatus, Rhaphitelus maculatus and Roptrocerus Xylophagorum 
was greater on traps than on the trunk sections, while the reverse 
was the case for the braconids Dendrosoter Caenopachoides and D. 
Protuberans. The differences in abundance is due to specific parasite 
behaviour during host detection. Therefore, the use of stricky traps 
is not recommended as a method of obtaining accurate data on the 
abundance of bark beetle parasites. 
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------------, ------------
, ------------, PITYOGENES 
CHALCOGRAPHUS. 
202. BAlWA (GA), KEHR (R) and ZIMMERMANN (G). Laboratory 
experiments on microbial control of Pityogenes Chalcographus L. with 
entomopathogenic fungi. Journal of forestry Science; Oct., 1994; 
p.169-173. 
The entomogenous fungi Beauveria bassiana, Metarhizium 
anisopliae, Paecilomyces fumosoroseus and P. Cicadae were tested 
in the laboratory for virulence on Pityogenes chalcographus. 20 
adults of P. Chalcographus contaminated with conidia by releasing 
on agar plates for two minutes were reared on bark of Picea abies B. 
bassiana, M. anisopliae (Ma3, Ma6, Ma43) and P. fumosoroseus 
caused 100 percent mortality within 10 days, while in control and P. 
cicadae that was 20 and 30 .percent, respectively. Conidial 
suspensions of B. bassiana (Bba 3), M. anisopliae and P. 
fumosoroseus in Tween 80 (0.1 %) were sprayed at the concentration 
of 2x 107 conidia / ml on logs (40cm x 15-20 cm dial of P. abies. 
410 P. Cha\cographus adults were released in each treatment and 
mortality was estimated from the emergence' of adults in next 
generation. Population in next generation was reduced in the order, 
B. bassiana (46.9%), M. anisopliae (15.1%) and P. fumosoroseus 
(1.4%). 
-------------, -----------, ------------, SCOLYTUS RUGULOSUS. 
203. MENDEL (Z) and GUREVITZ (E). Hymenopterous Parasitoids of 
the almond bark beetles in Israel. Alon- Hanotea. 39(12), 1985; p. 
1057-1060. 
The natural enemies of the almond pests Scolytus rugulosus and S. 
amgdali were studied in Israel. Hymenopterous Parasites were the 
sole significant natural enemies and the following 12 species were 
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reared: the bethylids Cephalonomia hypobori and Sclerodermus 
domesticus, the braconids Ecphyllus Silesiacus and Dendrosoter 
Protuberan, the eupelmid Eupelmus sp. near E. urozonus, the 
Eulophid Entedon ergias, the eurytomids. Eurytoma maura and E. 
moria, and the Pteromalids Cerocephala eccoptogastri, Cheiropachus 
quadrum, Heydenia pretiosa and Rhapitelus maculatus. The most 
common species were Ecphyllus silesiacus, Entedon ergias and C. 
quadrum. Percentage Parasitism was slighly lower in mid-summer 
than in the rest of the year, and rose to 90% in thinned bark 
branches under suitable conditions. The parasites could establish at 
least 6 generations / year and they were active throughout the 
winter while their hosts were overwintering. 
------------, ------------, --------------, XYLEBORUS SAXESENI. 
204. HOSKING (GP). Xyleborus Saxeseni, its life-history and flight 
behaviour in New Zealand. Journal of Forestry Science. 3(1); March, 
1972; p.37-53. 
The biology of Xyleborus Saxeseni in New Zealand is described and 
compared with that reported from the Northern Hemisphere. The life 
cycle occupies a minimum of 8 weeks with emergence most probable 
between September and February. Broad size and sex ratio very 
greatly with a high proportion of nests producing no males. The 
significance of virgin females in nest failure is discussed. In the 
central north island two and Possibly three generations occur 
annually. Emerging adults attack radiata pine logs one week after 
felling. Flight never occured before noon. During afternoon, provided 
that temperatures excecced 21°( beetles flew readily, but above 
32°( flight ceased. Following flight excersice the initially positive 
photropic response of the beetles was reversed. Thirty one 
indigenous and exotic tree species are recorded as hosts; the insect 
was very selective of the condition of host material it utilized. 
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-------------, ------------, TACHINIDAE, BILLEAE ATINSONI. 
205. SHARMA (M) and IRFAN AHMAD (5). Biology and field efficacy 
of Billeae Atinsoni, a potential pupal parasite of marwar teak 
defoliator in arid and semi arid areas. Indian Forester. 126(4); April, 
2000; p.409-418. 
Tecomella undulata commonly known as "Rohida" or "Marwar Teak" 
due to its sparking features of drought tolerant and high quality of 
timber. Seedlings and young plantations of T. undulata are 
frequently severely attacked by a serious curculionid Pest, Patialus 
tecomella throughout the tract of its distribution in arid and semi-
arid area.s. A potential pupal parasite, Billeae atinsoni has been 
recorded to keep the pest populations below the level of economic 
threshold. Biology of Billeae atkinsoni has been carried out in the 
laboratory under three constant temperatures of 25,30 and 35°c as 
well as in the outdoor wire-meshed cages of insectary. Oviposition 
takes place in the anterior half of the host pupa preferably in the 
mesoor meta-thorax. The act takes 3.30±0.21m. The egg is whitish -
pale, spindle shaped, measuring about 0.30±0.01mm in length and 
0.65 ±O.Olmm is breath at the broadest end. Incubation period vary 
greatly from 18 to 30 hr:;., during July to Sept. in the field 
conditions where as in laboratory under different levels of 
temperature, it ranges from 26.38±2.2S to 41. 96±2. 34 hrs. Larval 
stages last in 216.15±11.56 to 336.46±36.38 hrs. Pupal stage takes 
63.65±2.75 to 86.35 hrs under three constant temperature. 
--------------, -------------, TENTHREDINIDAE, EUURA ATRA. 
206. MAC CALL (CD), TITUS (FA) and ROSE (AH). A willow shoot-
boring sawfly Euura atra. Bi-monthly-Research-Notes. 28(2), 1972; 
p.8. 
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The biology of Euura atra on willows in Canada is described from 
observations in the field in New Brunswick and Ontario. Larvae of 
the Tenthredinid tunnel in the new shoots of weeping willow (Salix 
babylonica) in Ontario and crack and European yellow willows (S. 
fragilis and S. alba var. Vitellina) in New Brunswick. The shoots die 
and remain on the tree for 2-3 years. There is one generation a 
year, and in New Brunswick the adults emerged in May-June There 
were at least five larval instars, and overwintering took place as a 
prepupa in the gallery. The parasites Tetrastichus sp. and two 
species of Eurytoma were reared from infested shoots in New 
Brunswick, and Tetrastichus sp. and a Eurytomid of the complex and 
E. Studiosa say in Ontario. 
------------, 
NEODIPRION 
SWAINEI. 
207. SMIRNOFF (WA). Trans-Ovum transmission of virus of Neodiprion 
Swainei Middleton. Journal of Insect Pathology. 4(2); June, 1962; p. 
192-200. 
The preliminary investigations shows the weak concentration of a 
nuclear polyhedrosis virus are nonfatal for larvae of older instars of 
Neodiprion Swainei Middleton since about 60 percent of them are 
able to develop into normal imagoes. These retain the faculty of 
trans-ovum transmission. The sex ratio of adults, the period of egg-
hatching, the period of incubation, and egg mortality remain 
practically unchanged. Infection in larvae hatched from eggs laid by 
female carriers of virus develops after approximately 13 days and is 
about 90 percent fatal. Once the virus had been introduced either by 
spraying or by the dissemination of infected Cocoons, it was 
maintained from year to year by trans-ovum transmission and was 
spread chiefly by the migration of older instar larvae. When ever 
there is no possibility or special necessity of spraying with the virus 
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suspension the disease may be introduced by the insects themselves 
after they have been infected with virus. 
--------------- ------------ -------------- PONTANIA PACIFICA. , , , 
208. CLANCY (KM), PRICE (PW) and CRAIG (TP). Ufe history and 
natural enemies of an undescribed Sawfly near Pontania Pacifica 
that forms leaf galls on arroyo willow, salix lasiolepis. Annals of the 
Entomological Society of America. 79(6); Nov, 1986; p.884-892. 
The life history and natural enemies of an undescribed species of 
Pontania forming leaf galls on the arroyo willow (Salix lasiolepis) 
were studied at Flagstaff, Arizona from 1980 to 1984. Adults were 
morpholigically, indistinguishable from P. Pacifica, but galls, life 
history and gall growth patterns were different, suggesting that the 
species in Arizona is an undescribed species near. P. Pacifica that 
occurs on the same host - plant Arizona Pontania Prepupae 
overwintered in cocoons in soil, and adults emerged to oviposit in 
young willow leaves in July and August. Larval development was 
completed in about 9 weeks, and larvae emerged from galls in 
September and October. Adult oviposition behaviour and 
development of immature stages and galls are described. The 
proportion of larvae surviving per generation varied from 8 to 23% 
from 1981 to 1983. From 55 to 79% of the tenthredinids died in the 
egg or early instars from abortion, unknown causes and attack by 2 
inquilines, Eurytoma fossae and Batrachedra striolata. Ectoparasites, 
Bracon angelesius and Pteromalus sp., attacked later instars and 
killed 23-26%. No endoparasites were found. Pontania gall densities 
declined dramatically from an average of 56.4 galls per 100 leaves in 
1980 to 3.1 in 1983. 
165 
--------------, ------------, TEPHRITIDAE, ANASTREPHA 
STRIATA. 
209. HEDSTROM. Population dynamics and host relationship of 
neotropical fruit flies (Diptera: Tephritidae) in seasonal and Non-
seasonal environments. International Journal of Pest Management. 
39(4),1993; p.400-410. 
The seasonal variation in abundance of the fruit flies Anastrepha 
striata, A. obliqua and Ceratitis capitata was determined by 
monitoring adults in food - baited standard McPhail traps, during 
14-28 month periods at seven sites with different habitats and 
elevations in Costa Rica. The population fluctuations were evaluated 
with respect to phenology of host trees and rainfall. The peak 
number of fruit flies captured was significantly correlated with the 
fruiting peaks of their major hosts. There was no direct relationship 
between rainfall and variation in number of flies trapped, except for 
C. capitata, which was more abundant in drier habitats and periods 
of less precipitation. The duration of the adult emergence period 
declined as temperatures rose. Oviposition and feeding behaviour, 
host infestation rates, sex ratios, and responses to coloured traps, 
are also presented and discussed. 
---------------, --------------, --------------, UROPHORA 
CARDUI. 
210. LALONDE (RG) and SHORTHOUSE (JD). Exit strategy of 
Urophora Cardui from its Galls on Canada Thistle. Canadian 
Entomologist. 114(2); September, 1982; p.873-878. 
Feeding activities of freshly hatched larvae of Urophora cardui cause 
the formation of callus-filled channels which later serve as the 
routes by which adults exist their galls. Callus cells of the channels 
deteriorates the following spring when the gall is wetted by melting 
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snow and rainfall. Establishment of U. Cardui as an agent in the 
biological control thistle may be impaired in habitats with 
insufficient moisture to degrade the callus plug. Mated females were 
placed onto susceptible, potted plants growing in a growth chamber 
and allowed to oviposit. The samples of plant tissues taken at the 
site of oviposition and from galls throughout all stages of 
development were fixed in tissue preservative. Immature galls were 
fixed in Navashin's fixative while mature galls tissues were fixed in a 
6% solution of glutoride hyde. All tissues were dehydrated in a 
tertiary butyl alcohol series, embedded in Paraffin, sectioned at 8Jl 
with a rotary microtome, and stained with safranin fast green. 
Several mature galls were overwintered in leaf letter near the 
Laurentian University campus or placed into petri dishes with 
moistened filter paper. Several galls were dissected as they reached 
maturity and other were dissected ofter overwintering in order to 
examine the appearance and texture of gall tissue. 
211. SHORTHOUSE PO} and LALONDE (RG). Role of Urophora Cardui 
(L.) (Diptera, Tephritidae) in growth and development of its galls on 
stems of Canada Thistle. Canadian Entomologist. 120; Jan, 1988; p. 
639-646. 
The stems of Canada thistle with galls of Urophora Cardui at various 
stages of development, were brushed with a concentrated solution of 
dimethoate to kill the gall-inducing larvae. Tissues of untreated and 
treated galls were compared to study the influence of larvae on each 
phase of gall growth and development. The galls treated in the 
initiation phase stopped growing and the galls treated in the growth 
phase grew slightly, primary nutritive tissue was replaced by a thick 
layer of proliferating callus, and lignified tissue appeared in its 
normal location. Galls treated in the maturation phase retained the 
arrangement of their secondary nutritive tissue but it degraded and 
callus did not develop in the larval chambers. The active larvae were 
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necessary for normal gall growth and for the retention of primary 
nutritive cells, but larvae were not necessary for the formation of 
lignified tissue or for the retention of secondary nutritive cells. 
------------- ------------- ------------ UROPHORA STYLATA. , , , 
212. REDFERN (M) and CAMERON (RAD). Density and survival of 
Urophora Stylata on Cirsium Vulgare (Compositae) in relation to 
Flower head and gall Size. Agriculture Canadian. 35(4), 1985; p. 453-
77. 
The infestation of flower heads of Cirsium Vulgare by U rophora 
Stylata, and the subsequent mortality of U. Stylata and its causes 
were studied at sites in Britain and West Germany. No clear 
relationships were found for infestation and mortality with the 
density or size of plants. The size of head, and the timing of its 
development are however, important. Infestation is greater in large 
heads than in small ones. Ectoparasites cause greatest mortality in 
galls in small heads; the endoparasite Eurytoma tibialis is 
indiscriminate, while deaths caused by Lepidoptera are greatest in 
large galls in large heads, although small heads with galls suffer 
more damage than those without. Overall survival of U.Stylata is 
best in small galls in large heads and thus relates positively to levels 
of infestation. 
--------------, -------------, TERMITIDAE, ODONTOTERMES 
OBESUS. 
213. SHUKLA (KS), PRASAD (L) and BHALLA (HKL). Anti Termite 
characteristics of treated wood-wool boards based on laboratory test. 
Journal of Forest Entomology. 33; Dec, 1981; p.119-121. 
Wood-wool boards constitute one of the materials for the 
construction of low cost prefabricated houses for meeting the 
housing need of growing population, specially in developing 
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countries. However, these boards face the greatest hazards of 
termite attack in tropical countries, where these ubiquitous insects 
are one of the major destroyers of cellulosic materials. The 
untreated wood-wool boards prepared from sapwood of mango and 
deodar were severely attacked by termites when were exposed 
within a mound of odontotermes obesus (Remb.). The preservative 
treatement was recommended for imparting termite resistance to the 
boards. Preservative treatment will also prevent fungal attack which 
leads to the loss of strength of the boards as reported by 
kunzelmann. There can be two methods for preservative treatment 
to the board material namely one is to use treated wood-wool during 
the manufacture of boards and the other by giving preservative 
treatment to the manufactured board. The results of the anti-termite 
treatment with two preservatives viz. C.C.A and C.C.B. and Bitumen 
composition are presented. From the results of these investigations 
it can be concluded that wood-wool boards are not resistant to 
termite attack and require preservative treatment. Amongs the 
preservatives tested copper-chrome-Arsenci composition is the best 
as compared to copper-Chrom Boric composition. 
------------, -----------, TETRAPODILI, ACARINA. 
214. BEREZANTSEV-A (YU). Gall forming mites (Acarina, Tetrapodili) 
new to the fauna of the Maritime Province and the Kuril Islands. 
Entomologicheskoe - Obozrenie. 60(2), 1981; p.451-458. 
The collections carried out in the Maritime province and the Kuril 
islands, 17 species of gall-forming mites were recorded as new to 
the fauna of the study area. Notes are given on their biology and 
harmfulness to deciduous trees (including species of Tilia, Ulmus, 
Salix, Alnus, Betula and Populus), and the damage is illustrated. The 
mites belong to the genera - Phytoptus, Aceria, Eriophyes, 
Epitrimerus and Phyllocoptes. 
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215. PONOMAREVA (RE). Tetrapod mites (Acarina, Tetrapodili) of the 
walnut-fruit tree forest of kirgizia. Entomological investigation in 
Kirgizia, 1978; p. 76-77. 
Kirgizia (USSR) includes a unique mountain forest area composed of 
walnut and various fruit and other trees including Trukistan maple 
(Acer trukestanicum) apple, myrobolan plum, hawthorn (crataegus 
spp.) and others of great ornamental and economic value, in some 
cases because of varieties of selection importance. Tetrapod mites 
(Tetrapodili or Eriophyoidea) have been little studied in Sovient 
central Asia, and a study of the species present in these forests in 
Kirgizia was carried out in 1959-71. The method adopted are 
described, together with the climatic and other conditions 
experienced, and notes are given on the general morphology of the 
Eriophyoidea in general and of Aceria tristriata (Nal.) the principal 
species found on walnut, in particular. There were among the 
Eriopphyoidea 30 species of Eriophyidae, 5 of Rhyncaphytoptidae 
and 1 of Sierraphytoptidae, and these are subsequently arranged 
unde the trees attacked, with descriptions of several new or 
undescripted species found. Almost half the booklet is devoted to a 
special study of the all, 56 species in 11 genera, 4 families and 2 
superfamilies were found in the forests, of which 39 were previously 
unknown in Soviet Central Asia and 22 were new to Science. 
------------, -----------, --------------, ERIOPHYES LEIONOTUS. 
216. SOKOLVO (VK). Distribution of the galls of birch mites (Acarina, 
Terrarpodili) on the skeletal branches of the food plant. Ekologiya. 
17(3), 1987; p.67-72. 
The studies in the USSR on the influence of the shape of birch and 
the behaviour of gall mites in their distribution on the branches 
involved mainly Eriophyes leionotus on Betula Pendula. E. rudis and 
E. lissonotus on B. Pendula and B. alba were also included in the 
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observations. The distribution of mites on the branches was 
proportional to the number of leaves. The growth and dying off of 
leafy shoots, also the arrangement of overwintering refuges, 
resulted in increased density of the mites at the bases of the 
branches and reduced density at the tips. The maximum number of 
galls per leaf varied between species, ranging from 7 for E. 
Ieionotus. 
--------------, THRIPIDAE, FRANKLINIELLA 
OCCIDENTALIS. 
217. YUDIN (LS), CHO ell) and MITCHELL (WC). Host range of 
western flower thrips, Frankliniella accidentalis with special reference 
to Leucaena glauca. Environmental Entomology. 15(6), 1986; p. 
1292-1295. 
Frankliniella occidentalis, a vector of tomato spotted with virus 
which is a cause of severe economic losses in crisphead lettuce in 
Hawaii, was found to be associated with 48 plant species growing 
within the kula vegetable growing region on the island of Maui. High 
populations of F. occidentalis were found within the blossoma of 3 
woody leguma species/ Leucaena glauca/ Prosopis Pallida and Acacia 
decurrens, and on crisp head lettuce, romaine (Lactuca Sativa), 
tomato and cabbage. F. occidental is also occurred on 12 common 
weed species of lettuce fields. Thrips populations associated with 
Leucaena leucocephala were greatest at low elevation (200-4S0m) in 
June and at higher elevations (500-640m) in July. 
--------------, ------------, THYRIDIDAE, MESKEA HOROR. 
218. DAY (MD), SEGURA (R) and MARTINEZ (M). Life cycle and host 
range of the gall-forming moth, Meskea Horor, and its suitability as a 
biological control agent for Sida Acuta and S. Rhombifolia 
(Malvaceae). Entomophaga. 42(3), 1997;p393-403. 
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The life cycle of the moth, Meskea horor Oyar and its host specificity 
to Sida acuta and S. rhombifolia were investigated. Moths emerge 
early in the morning and are usually inactive during the day. Feeding 
by the adults in the field was not observed. However, those in the 
laboratory fed on flowers of S. actua, S. rhombifolia and Hibiscus 
Sabdariffa and drank water or dilute honey solution. Eggs are mainly 
laid on the underside of leaves. larvae of M. horor form galls in the 
stems of S. acuta and S. rhombifolia which retard plants growth and 
flowering. Pupation occurs within the gall. The development time 
from egg to adults was 192 days and the adults lived for 11 to 14 
days. Forty - eight plant species were tested to determine the host 
range of M. horor. Adults emerged from seven species of plants in 
the family Malvaceae and larvae formed galls but died before 
pupating on a further 17 species. M. horor is considered to have too 
broad a host range to be used as a biological control agent for 
S.acuta and S.rhombifolia. Plant quality or age may also be a 
contributing factor. Plants used in no-choice tests in Australia were 
grown under optimal, glass house conditions and therefore may be 
more palatable than the plants used in Mexico. 
TORTRICIDAE, ADOXOPHYES 
RETICU LANA. 
219. ANKERSMIT (GW). The Photoperiod as a control agent against 
Adoxophyes Reticulana. Entomology of Experimental Application. 11, 
1968; p.231-240. 
The photoperiodic responses were studied of Adoxophyes reticulana 
reared on a wheat-germ medium. Temperature had only a minor 
effect on the response. At photoperiods of 16 hrs or more hardly any 
diapause occurred. At photoperiods of 10 to 13 hrs. a high incidence 
of diapause was observed. Light - interruptions during the dark 
period of an LD 13:11 cycle revealed a maximum sensitivity for ligh 
about 16 1/2 hrs. after the beginning of the light period. light 
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interruption of 2min. were effective. The effect of these short light 
interruptions increased by lengthening of the main light period.from 
13 to 14 hrs. In field experiments with larvae on small apple-trees, 
2min. light-breaks about 16 1/2 hrs. after sunrise were effective in 
preventing diapause in about 80% of the population. The first half 
of the larval development period was the most sensitive phase for 
photoperiodic induction. 
-------------, ------------, -----------, 
CHORISTONEURA 
LAMBERTIANA. 
220. MCGREGOR (Mark D). Biological observations on the life history 
and Habits of Choristoneura Lambertiana on Lodgepole Pine in South 
Eastern Idaho and Western Montana. Canadian Entomologist. 
102(10); Oct, 1970; p.120i-1208. 
The sugar pine tortrix heavily defoliated the current season's 
needles on lodgepole pine during 1965-66 in South eastern Idaho, 
and during 1967-68 in western Montana. A brief discription of the 
life stages, damage and observations on the life history and habits 
are presented. Choristoneura lambertiana is a univoltine insect; 
ovipositin and eclosion occur in late July and early August; firs 
instar larvae pine hibernacula and overwinter in bark cracks, under 
bark scales, and in other protected locations on the tree and 
emerge in late May and June. Larvae complete development in 
approximately 6 weeks, and pupate in July. Adults emerge from 
about mid-July through early August mating and oviposition occur 
within a few days after adult emergence. Five larval stadia are 
proposed. Sixteen species of parasites were reared from eggs, 
larvae and pupae. 
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-------------, ---------, ------------, CHORISTONEURA 
MURINANA. 
221. MIllS (Nl) and KENIS (M). A study of the Parasitoid complex of 
the European fir budworm, choristoneura murinana, and its relevance 
for biological control of related hosts. Bulletin of Entomological 
Research. 81(4); Dec, 1991; p.429-436. 
The parasitoid complex and apparent parasitism of choristoneura 
murianana Hibner were investigated in relation to the relative 
abundance of budworm larvae at several sites in Europe. A single 
outbreak population was sampled while other sites supported 
varying but much lower host population abundance. Sampling at 
sion in Switzerland from 1984-89, indicated that the species 
richness of the parasitoid complex was correlated with relative host 
abundance and in general more polyphagous parasitoids were 
represented in sites with greater budworm abunance. Of the 
specialised parasitoids, Apanteles murinaee Capek and Zwolfer was 
dominant in less abundant host populations and both Cephaloglypta 
murinane and Dirophanes maculicornis were supported only at 
greater budworm abunandance. These findings are discussed in 
relation to the use of choristoneura murianan parasitoids in the 
biological control of native choristoneura spp. Pests in other 
continents. 
RETINIA 
RESIN EllA. 
222. VAISANEN (R) and HElIOVAARA (K). Gall density of Retinia 
resinella in relation to Pine stand development. Scandinavian Journal 
of Forest Research. 6; Nov, 1991; p.S39-S49. 
The patterns of host plant utilization of the pine resin gall moth 
Retina resinella in a young scots pine stand were studied along a 
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belt transect in southeastern Finland. The gall distribution in 1984~ 
1989 was retrospectively analysed. The moth preferred leaders to 
lateral shoots. In 1984, 60% of the galls occurred on the leaders, 
while the respective proportion was 40% in 1986 and 38% in 1988. 
The mean height of pines attacked by the moth changed from 74 to 
127 cm. In 1984, moth galls on leaders occurred on higher and 
better-growing trees than the average, while the opposite was true 
in 1988. There was an indication of clumping of R. resinella, with 
clumps spaced about 20m apart which may be due to microhabitat 
distribution, the behaviour of ovipositing females or spatial 
dynamics of predators. The galls occurred more frequently on trees 
with a previous year's gall, but this tendency was not observed in 
the leader galls. The results support the view that the pattern of 
host plant utilization by a herbivore may profoundly depend on the 
successional stage of the habitat. 
RHYACIONIA 
FRUSTRANA. 
223. MILLER (FO) and STEPHEN (FM). Effect of competing vegetation 
on Nantucket pine tip moth populatins in loblolly pine plantations in 
Arkansas. Environmental Entomology. 12( 1), 1983; p. 10 1 ~ 1 05. 
The effects of vegetation on the abundance of Rhyacionia frustrana 
and its parasites were studied in 3 plots, each of 2.2Sha, with low, 
medium and high levels of vegetation density, respectively, in 3 
year old plantations of loblolly pine (Pinus taeda) in Arkansas. Pine 
tips apparently infested with late-instar larvae and pupae were 
monitored in each generation of the pest to estimate the 
abundance of the pest and its natural enemies within the plots. 
Differences in vegetation levels between the 3 plots were 
apparently not a major factor regulating pest population levels. A 
significant but predictively weak linear relation was detected 
between pest density and the total number of tips available for 
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oviposition. The utilisation of the available tips was highly variable, 
and population growth did not appear to be dependant on the 
availability of tips. Six species of parasites comprised 89% of the 
total parasite complex: lixophago mediocris Ald., Bracon 
gemmaecola (Cushm.), Macroentrus ancylivorus Rohw" Haltichella 
sp., Eurytoma pini Bugbee and Itoplectis conquistor. The level of 
total parasitism generally ranged from 5 to 30% with a peak in 1 
instance of 44%. The percentage parasitism was not consistently 
different or predictable between plots with different vegetation 
levels. Regression analysis suggested that neither a direct nor 
delayed density - dependent relation existed between the pest and 
its parasite complex. 
------------, ---------------, TORYMIOAE, TORYMUS SINENSIS. 
224. lUO (YQ), HUANG (IF) and lIAO (OX). Studies on the 
distribution and biology of Torymus Sinensis Kamijo. Journal of 
Beijing Forestry University. 9(1), 1987; p. 47-57. 
The biology of the torymid Torymus Sinensis, a parasitoid of larvae 
of the cynipid chestnut pest Dryocosmus kuriphilus, was studied in 
China. It was found in 12 provinces and municipalities, and was the 
dominant species of parsitoid reared from chestnut galls in most 
districts. Both the pest and parasitoid had one generation a year. 
The parsitoid was sometimes found in the host in association with 
Eurytoma rosae. T. Sinesis was parasitized by Decatoma Concinna, 
Decatoma sp., Eupelmus urozonus and Ormyrus sp. Low 
temperature in the winter influenced the survival of overwintering 
larvae of T. Sinesis in its northern area of distribution. 
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------------- -------------- YPONOMEUTIDAE, YPONOMEUTA 
MLINELLUS. 
225. KUHLMANN (U). Biology and ecology of Herpestomus brunnicornis 
(Hymenoptera: Ichneumonidae), a potential biological control agent 
of the apple ermine moth. International Journal of Pest Management. 
42(2),1996; p.131-138. 
The fourth and fifth instar larvae, and also pupae of the apple 
ermine moth, Yponomeuta malinellus zeller, are attacked by the 
ichneumonid Herpestomus brunnicornis Gravenhorst in Central 
Europe. The parasitoid was studied as a potential biological control 
agent of the apple ermine moth in British Columbia. Investigations 
of the biology of H. brunnicornis, its distribution of attack within 
the tree canopy and the rate of parasitism in relation to spatial 
variation in the number of hosts per tent were studied over a 4 
year period in Europe. The following biological parameters of H. 
brunnicornis were studied: adult emergence, sex ratio, copulation, 
potential fecundity per day, host feeding, oviposition behaviour, 
handling time, and larval and pupal development. The index of 
dispersion indicated at the distribution of emerging parasitoids per 
host tent was contagious. The percentage parasitism between 
tends by H. brunnicornis was inversely related to the number of 
host larvae / pupae per tent. Herpestomu5 burnnicornis is a 
Synovigenic parasitoid whose females have a small maximum egg 
load. 
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